NASA TcchnP'al Meoaor-mclum 787^ 


Experimental Aerodynamic 
Characteristics at Mach Numbers 
From 0.60 to 2.70 of Two Supersonic 
Cruise Fighter Configurations 


Samuel M. Dollyhigh 



NASA 


NASA lechnicai Memorandum 78764 


Experimental Aerodynamic 
Characteristics at Mach Numbers 
From 0.60 to 2.70 of Two Supersonic 
Cruise Fighter Configurations 


Samuel M. Dollyhigh 
LcUi^I e Resii t rch Cen Icr 
Huniptofi, 


NASA 

NTtiondl Aeronautics 
and Spact^ Adr'nmistration 

Scientific and Technical 
Information Office 


1979 



SUMMARY 


Two 0. 085-scale full span wind-tunnel models of a Mach 1.60 design super- 
cruiser configuration were tested at Mach numbers from 0.60 to 2.70. One model 
incorporated a varying dihedral (swept-up) wing to obtain the desired lateral- 
directional characteristics; the other incorporated more conventional twin 
vertical tails. The data from the wind-tunnel tests are presented in this 
report without analysis. 


INTRODUCTION 

As part of its program in response to increased national interest in effi- 
cient supersonic cruise aircraft (see ref. 1), the National Aeronautics and 
Space Administration funded a design study entitled "Design and Analysis of a 
Supersonic Penetration/Maneuvering Fighter,” the results of which are reported 
in reference 2. These results provided concepts for three aerodynamically con- 
figured vehicles designed to cruise efficiently at supersonic speeds while main- 
taining good transonic maneuverability. The design Mach numbers were 1.6, 2.0, 
and 2.5 with an optimized configuration developed for each Mach number. An 
innovative feature of the three designs is the elimination of vertical surfaces 
dedicated to lateral-directional stability and control. The outboard 40 percent 
of the wing is swept up to provide the desired lateral-directional characteris- 
tics. In addition, there is no horizontal tail. The wing camber is designed 
so that the configuration is self-trimmed at cruise, and longitudinal control 
is provided by tra iling-edge flaps and thrust vectoring. Excessive nose-down 
pitching moments from thrust vectoring are controlled by a pop-out canard at 
low speeds. 

Two 0.085-scale full span wind-tunnel models of the Mach 1.60 design were 
constructed. One model incorporated the varying dihedral (swept-up) wing, and 
the other had a flat wing (0^ dihedral) with twin vertical tails for lateral- 
directional stability and control. The model with varying dihedral also has 
twist and camber in the wing and is referred to as the cambered model. The 
flat wing model (0^ dihedral model) has no camber or twist in the wing and is 
referred to as the uncambered model. 

Significant distortion of the full-scale airplane lines was required in 
order to support the wind-tunnel models. The full-scale airplane concept is 
a highly blended configuration with outboard engines and a winglike surface 
with a zero-thickness trailing edge between the engine nacelles. The wind- 
tunnel models required that a cylindrical sting shield be placed along the 
center line to house the balance and sting. Flow visualization studies indi- 
cated that this distortion of the configuration resulted in the generation of 
a strong body shock on the wing that probably would not be present in the 
undistorted configuration. Differences between the cambered and flat wing con- 
figurations resulted in different sting shield distortions for the two models. 

As a result, the flow disturbances induced on the wings were different, and a 
rigorous comparison of the data for the two configurations should not be made. 



SYMBOLS 


The measurements and calculations of this investigation were made in the 
U*S. Customary Units. Results are presented in the SI Units except in the com- 
puter printout of the appendix, where only U.S. Customary Units are used for 
dynamic pressure. (A waiver has been granted for this exception.) 


c 

c 


wing span, 55.49 cm 
chord, cm 

mean aerodynamic chord, 24.39 cm 


drag coefficient, 


Drag 

qS 


lift coefficient. 


Lift 

qS 


rolling-moment coefficient. 


Rolling moment 


qSb 


Ac 2 


effective dihedral parameter, , per deg (where B = 0^ and 3^) 

A6 


-ro 


pitching-moment coefficient, 


Pitching moment 
qSc 


-ng 


yawing-mome.it coefficient. 


Yawing moment 
qSb 


directional-stability parameter, 
and 30) 



per deg (where 


B 


QO 


Cy 


^^6 


side-force coefficient. 


Side force 
qS 


ACy 

side-force parameter, — , per deg (where B = QO and 30) 

AB 
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h/D lift-drag ratio 

M free-stream Mach number 

q free-stream dynamic pressure, Pa 

S reference area of wing including fuselage intercept, 1241.37 cm^ 

t local wing thickness, cm 

X longitudinal direction, positive rearward from nose of fuselage, cm 

y lateral direction, positive left, cm 

2 vertical direction, positive up, cm 

a angle of attack, deg 

g angle of sideslip, deg 

e airfoil twist angle, deg 

Model component symbols: 

IV inboard vertical tails 

N nacelle planform simulator 

OV outboard vertical tails 


DESCRIPTION OF MODELS 

Three-view drawings of the cambered and the flat wing models are shown in 
figures 1 (a) and 1 (b) , respectively. Drawings of the two sets of vertical tails 
tested on the flat wing model and the engine nacelle planform simulator that was 
tested on both models are shown in figures 1 (c) to 1 (e) . Photographs of the 
cambered and the flat wing models are shown in figures 2(a) and 2(b), respec- 
tively. Table I presents the camber, twist, and thickness distributions for the 
model with varying dihedral (table does not include canopy and sting shield 
thickness). Table II presents the thickness ratio distribution for the flat 
wing which has no camber or twist (like table I, table II excludes canopy and 
sting shield thickness) . 

The wing planforms for the two models are designed for efficient cruise at 
Mach 1.60. The wing reference area S is 1241.37 cm^, the mean aerodynamic 
chord is 24.39 cm, and the aspect ratio is 2.48. The twist and camber in the 
wing with varying dihedral were designed to yield minimum drag due to lift and 
to be trimmed at a lift coefficient of 0.18. The second wing had no twist and 
camber . 
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The outboard 40 percent of the cambered wing was swept up to provide the 
desired lateral-directional characteristics. The flat wing configuration 
requires vertical tails in order to provide lateral-directional stability and 
control. Two sets of vertical tails were tested on the flat wing model. One 
set was located at 88 percent of the wing semispan, and an alternate set was 
located at the more inboard location of 50 percent of the wing semispan. Both 
sets of vertical tails were sized to have equal tail-volume ratios. 

The planform area of the engine nacelles was simulated on both models by 
a flat plate that was attached to the wing at 50 percent of the wing semispan. 
The area increase due to the nacelle was not included in the wing thickness for 
either model. Theoretical aerodynamic estimates indicated that the planform 
area of the nacelles had a significant effect on the pitching-moment character- 
istics. The nacelle simulation plates were also removable. 


TESTS AND CORRECTIONS 

The tests were conducted in the Langley 8-foot transonic pressure tunnel 
and the Langley Unitary Plan wind tunnel at Mach numbers from 0.60 to 2.70. 

The conditions under which the tests were conducted are given in the following 
table: 


Mach 

number 

Reynolds number , 
per meter 

Stagnation 
pressure^ kPa 

Stagnation 

temperature, 

K 

0.60 

8. 

20 

79.52 

322 

.80 



66.94 



.90 



63.78 



.95 



62.48 



.96 



62.34 



.97 



62.15 



.98 



61 .96 



1 .03 



61 .05 



1.20 



59.99 



1 .60 

6. 

56 

54.63 

339 

2.00 



63.54 



2.36 



75.65 



2.70 


r 

90.40 




The data presented that were taken at Mach 1.03 in the Langley 8-foot transonic 
pressure tunnel were not corrected for the severe tunnel-wall interference that 
exists at this test condition. 

The dew point was maintained sufficiently low to prevent measurable con- 
densation effects in the test section. The angle of attack ranged approximately 
from -6^ to 20^. To insure boundary-layer transition to turbulent flow at 




conditions between Mach 0.60 and 1.20, transition strips 0.16 cm of No. 60 car- 
borundum grit were placed on the body 3.05 cm aft of the nose of the model, and 
strips of No. 80 carborundum grit were placed streamwise 1.02 cm aft of the 
leading edge on the wings and tails. At conditions between Mach 1.60 and 2.70, 
strips of No. 50 carborundum grit were used. The transition strips were shown 
to be adequate in the conclusions of reference 3. 

Aerodynamic forces and moments on the model were measured by a six- 
component strain-gage balance which was housed within the model. The balance 
was attached to a sting which in turn was rigidly fastened to the model support 
system of the tunnel. Balance-chamber static pressure was measured with pressure 
tubes located in the vicinity of the balance. The drag data presented herein 
have been corrected to the condition of free-stream static pressure in the bal- 
ance chamber. Corrections to the angles of attack and sideslip of the model 
have been made for both tunnel airflow misalinement and for the deflection of 
the balance and sting under load. 


PR^ISENTATION OF RESULTS 

The results of the wind-tunnel tests are presented in the following fig- 
ures. The tabular data from which the figures are plotted are presented in the 
appendix. No analysis of the data is made. 


Figure 


Subsonic and transonic longitudinal aerodynamic characteristics 

of cambered wing configurations 3 

Supersonic longitudinal aerodynamic characteristics of cambered 

wing configurations 4 

Subsonic and transonic longitudinal aerodynamic characteristics 

of uncambered wing configurations 5 

Supersonic longitudinal aerodynamic characteristics of 

uncambered wing configurations 6 

Subsonic and transonic longitudinal aerodynamic characteristics 

of cambered and uncambered wing configurations 7 

Supersonic longitudinal aerodynamic characteristics of 

cambered and uncambered wing configurations .... 8 

Subsonic and transonic lateral aerodynamic characteristics of 
cambered wing configurations (without nacelle planform 

simulation) 9 

Supersonic lateral aerodynamic characteristics of cambered 

wing configurations at ot * -5.2° 10 

Supersonic lateral aerodynamic characteristics of cambered 

wing configurations at ot - -0.6° 11 

Supersonic lateral aerodynamic characteristics of cambered 

wing configurations at ot - 6.4° 12 

Subsonic and transonic lateral aerodynamic characteristics 
of cambered and uncambered wing configurations at 

ot - 0.0° 13 

Subsonic and transonic lateral aerodynamic characteristics 
of cambered and uncambered wing configurations at 

a ^ 6.1° 14 » 
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Figure 


Subsonic and transonic lateral aerodynamic characteristics 

of uncambered wing configurations at a 9.2^ 15 

Supersonic lateral aerodynamic characteristics of 

uncambered wing configurations at ot ^ 0.0® 16 

Supersonic lateral aerodynamic characteristics of 

uncambered wing configurations at ot % 4.6® 17 

Supersonic lateral aerodynamic characteristics of 

uncambered wing configurations at a-* 11.6® 18 

Supersonic sideslip derivatives of cambered wing 

configurations 19 

Supersonic sideslip derivatives of uncambered wing 

configurations 20 

Supersonic sideslip derivatives of cambered and 

uncambered wing configurations 21 

Langley Research Center 

National Aeronautics and Space Administration 
Hampton, VA 23665 
November 16, 1978 
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APPENDIX 


TABULAR DATA 


Presented in this appendix are a tabular data listing, definitions of 
symbols used, and computer printouts of the data# 

The tabular data are presented in the order indicated in the following 


Test 

Run 

Mach 

number 

Variable 

Configuration 


Subsonic 

and transonic data 


726 

1 

1.20 

a 

Cambered 


2 

1 .03 




3 

.98 




4 

.97 




5 

.96 




6 

.95 




7 

.90 




8 

.80 




9 

.60 




10 

1 .20 

B (at a - 0 . 50 ) 



n 

.95 





on 




1 4L 





13 

.80 




14 

.60 




15 

1.20 

B (at a - 3 . 5O ) 



16 

.95 




17 

.90 




18 

.80 




19 

.60 




20 

1.20 

B (at 0 • - 2 . 9 O) 



21 

.95 




22 

.90 




23 

.80 




24 

.60 




25 

.95 

a 

Cambered + N 


26 

.90 




27 

.80 




28 

.60 




29 

1.20 




30 

1 .03 























Test 

Run 

Mach 

nund)er 

Variable 

Configuration 

Subsonic and transonic data 

729 

46 

1 .20 

6 (at a - 6.1°) 

Uncambered 


47 

.95 




48 

.90 




49 

.60 




50 

1 .20 

8 (at a X 0.0°) 



51 

.95 




52 

.90 




53 

.80 




54 

.60 




Supersonic data 


in 

1 .60 

IDn 

2.00 

20 

2.36 

25 

2.70 

8 

1 .60 

15 

2.00 

21 

2.36 

26 

2.70 

9 

1 .60 

16 

2.00 

22 

2.36 

27 

2.70 

10 

1 .60 

17 

2.00 

23 

2.36 

28 

2.70 

11 

1 .60 

18 

2.00 

24 

2.36 

29 

2.70 

41 

1 .60 

46 

2.00 

31 

2.36 

36 

2.70 

42 

1 .60 

47 

2.00 

32 

2.36 

37 

2.70 

43 

1 .60 

48 

2.00 

33 

2.36 

38 

2.70 


(at 


(at 


(at 


(at 


(at 


0( Cambered 

B • 30) 

a - -5.2°) 
a - - 0 . 6 °) 
a - 6.4°) 

<5 Cambered + N 

0 - 30) 


B (at 01 • -5.2°) 

























r 


/ r 
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Test 

Run 

Mach 

number 

Variable 

Configuration 

Supersonic cata 1 

— M .. 4 

1116 

43 

2.70 

B 

(at 

Cl ^ 

4.6°) 

Uncambered 


25 

1 .60 

B 

(at 

a • 

11.6°) 



32 

2.00 







37 

2.36 







44 

2.70 







45 

1 .60 



a 


Uncambered + OV 


50 

2.00 







55 

2.36 







60 

2.70 






I 

46 

1 .60 

a 

(at 

B = 

3°) 



51 

2.00 







56 

2.36 







61 

2.70 







47 

1 .60 

B 

(at 

m % 

0.0°) 



52 

2.00 







57 

2.36 







62 

2.70 







48 

1 .60 

B 

(at 

nt ' 

4.6°) 



53 

2.00 







58 

2 36 







63 

2.70 







49 

1 .60 

B 

(at 

01 ^ 

1 1 . 6'^) 



54 

2.00 







59 

2.36 







64 

2.70 







65 

1 .60 



a 


Uncambered > OV + N 

i 


70 

2.00 




1 

1 


75 

2.36 







80 

2.70 







66 

1 .60 

a 

(at 

P = 

3°) 



71 

2.00 




1 

1 


76 

2.36 




1 

1 


81 

2.70 




1 

t 


67 

1 .60 

B 

(at 

nt 

0.0°) 



72 

2.00 







77 

2.36 







82 

2.70 







68 

1 .60 

B 

(at 

nt 

4.6°) 



73 

2.00 







78 

2.36 







83 

2.70 







69 

1 .60 

6 

(at 

a - 

11.6°) 



74 

2. CO 







79 

2.36 







84 

2.70 

i 
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APPENDIX 


The symbols and abbreviations used in the computer printouts of the data 
are defined as follows: 

ALPHA angle of attack, deg 

BETA angle of sideslip, deg 


CA 


axial-force coefficient. 


Axial force 
qS 


CD 


drag coefficient. 


Drag 

qS 


CL 


lift coefficient. 


Lift 

qS 


CLS 


rolling-moment coefficient in stability-axis system. 


Rolling moment 
qSb 


CM 


CN 


CNS 


pitching -moment coefficient. 


Pitching moment 


normal-force coefficient. 


qSc 

Normal force 
qS 


yawing-moment coefficient in stability-axis system. 


Yawing moment 
qSb 


CROLL and CLB rolling-moment coefficient in body-axis system. 

Rolling moment 

qSb 


CSIDE side-force coefficient. 


Side force 
qS 


CY 


side-force coefficient. 


Side force 

5 


CYAW and CNB yawing -moment coefficient in body-axis system, 

Yawing moment 


qSb 


L/D 


lift-drag ratio 


12 


APPENDIX 


MINE free-stream Mach number 

Q and DYN PRS dynamic pressure, Ib/ft^ (1 Ib/ft^ = 47.88 Pa) 

PT point number 

PRJ project (test) numbe' 

The printouts of the tabular data are presented on the following pages. 
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r,.2J3t 

.•om> 

>-c05l5 - 

-uuOOOl,, 

-=..0009, 


142 

-4.1020 

.00 

-2.24 . 

-.1064- 

•0259 

. .0279 

.9004 

-.0010 

•0026 

143 

-1.0042 

• 03 

-1.09 

-.o^H 

.0234 

.0143. 

.0003 

-.0009 

•0021 

_ 144 

.4103 

_..00- 


> .OUl 

.0228 

._.00ll,. 

-..0004_ 

-.0909 

.0023 > 

145 

2.0167 

-.00 

1.21 

.0487 

.0234 

-.0101 

.1003 

-.0008 

*0020 

144 

5.C104 

.00 

.2.37 

.1321 

.0241 

,-.0235 

.9003 

-.0004 

.0016 

< 147. 

.6.1.706, 

^90 3.52>. 

„.1035___ 

..03IU 

>j^0564 .Q008_ 

.rj0p08 

,001?. 

148 

6.4356 

...00 

4.69 

. .2558 

.0*07 

.>-.0448 

.0902 

-.0008 

.001? „ 

149 

6.2167 

.90 

.5.85 

- .3153 . 

.0507, 

-.0553 

.0904 

-.0007 

„.00i0 

- 150 

_ 5.8550, 

.03> 

<a.oo - 

_.3 740 

-.Of 39, 

.,=:.04f(L. 

— 1.0008 . 

>t.0O09, 

-.0011 . 

151 

5.4973 

. .01 

. O.IO 

.4366 

•0800 

. -.0781 . 

.9905 . 

-.0011 

•0009 . 

152 

5.0606 

.01 

0.34. 

.4063. 

.0001 

-.0893 

.9004 

-.0012 

.0009 

151. 

J^.3346> 

*QL- 

Liao.. 

.6140 ^1417 

-r*lOt7 

— .090e_ 

r^O.108. 

>=•0902— 

15** 

4.U73 

.01 

-12.47 

•4908 - 

•1581- 

-.1124 

>.3007 

-.0004 

-.0005 - 

ir. 

• 6620 

.00 

-- .11 

.om . . 

.0229 

>•0012 

.0003, 

-.0007 

- .0015 - 




. 87“’ 

I/O 

116 

-5.6911 

.. 15? 

.r6.n495 

158 

-4*1648 

159 

-1.9442 

..-189. 

_ .5585 

Ul 

3. 025? 

U2 

4.0743 

163 

,-><•145? 

U4 

6.4237 

U5 

6.2M3 

144 

5.8796 

147' 

5.4440' 

148 

5.0530 

149 

4.3241 

179 

4.1109 

I7l 

.7122 


*10HA . 

>-♦.01 
_->.57_. 
-2.24 . 
-1 .00 

.U._ 

1.21 

2.34 

.-1*51 > 

4.f7 

S.II4 

— 7*rtt. 

I.U 

>.?4_ 

12*44 

.12 


. CIS 
*0020 
— .1022 
*0002 
-*0012 
_-j00l4_ 
-.0010 
-.0059 
-T.O070 

-.0044 

-•0042 

”•.00112 

•*00M 

-•0083 

•.008V 

-.4025 


.. CO _ 

-.0270 
-.-•0242_ 
-.0290 
-.0253 
-,0251 
-.0247 
-.0253 
-.0245_ 
-.0241 
-.0240 
-a027l_ 
-.0240 
-.0204 
-.0210 
-.021$ ^ 
-.0251 * 


54 
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WOE B 
u* POOB (JOAuiy 



aooY 

iitl 


PRJ 1116 


RUN 

JJ 


N6CAL-i«80- 
























PT 

. TIVN .PRSl. 

— 8E7A- 

6LPHR „ 

CN._- 

_CA ^ 

- . CN . 

- CIS.- 

CNB 

.... CV 


172 

♦81.73 

- -4.01 

. .12 

*0198.. 

• 0228 

•0006 

. .0044 

-.0118 

• 0186 


473. 

-^4 81^98 -.=1.95- 

.12 -0U3_- 

-.0228 — .0014 .1020.- 


..-..0201_ 


174 

♦81.90 

, -1.02- 

- .*11. 

_-.0143- 

. .0228 

-.0013 

. .0012. 

-.0036 

.0114 .- 


175 

♦81.73 

-.02 

• 10 

.9122. 

•0228 

• 0018 

•0002 

-.9008 

•0921 


. . 176 

>81.89. 

-lauOL- 

.11 

.0134 . .0228 ^0013 -.0005 

.0019 

-.0071 « 


177 

♦82.02 

2.00 

. .It 

•9141 

♦ 0227 

. .0911 

-.0017 

.0046 

-.OUT 


178 

♦81.68 

.4.03. 

. -.13, 

.9179.. 

• 0226 

,-.0001 

-.0036 

• 0102 

-.0147 


i/9. 

♦ 91.94.. 

_.6.0* 

#14- 

.0142 .0229 

,-.oo?o. 

.-.0091 

.-..0199. 

. -jOSTO-.. 

'f 

180 

- 482.32 

.00. 

....•12 . 

.. .0190-- 

• 02U 

-•0017. 

..•0004. 

-•0)08 

•0020 


800V Alls 

PRJ 1116 


RUM 14 


jl4CH ItOO-, 



















■ 




(f 

PT 

^0VN_PRS. 

S«T6 

AiPHA 

CN. _ 

C8. 

- .CN . 

fl8 . 

.. CNR 

— CV . 


181 

♦81.64 

.-♦.o» 

4.67 

..2964. 

•0146 

-.0476 

•0107 

-.0107 . 

•0389 


19? 

481.39 *2.00 

4.49 

^974 

.0189 -.0489 

•0070 -.0094 


* 1 

183. 

... 

-l.OT 

,2601 

•0186. 

,-.0487 

• 0042 

-.0031 

•0109,.. 


184 

♦81.19 . 

• 00 

♦ •69 

,2967 

• 0186 

-.0462 

• 0003 

-.0006 

•0019 


^189 

186 

-♦•Iil8. 

♦81.26 

JlO) 

8.69 .2986 

• 0189 

-.0477 -.0028 

.0018 . 

-.0074-. 


2.00 

4.69 _ 

,2610 

• 0189 

-.0913 

-.0069 

• 0041 

-.0169 


187 

♦81.39 

4.0^ 

4.69 

• 2600 

•0190 

-.0919 

_r.oi03 „ 

.*0092 . 

.-•0398 . 


188 

t.ar 

-.•>>64 ,O144_r.09)7_ri-Ol)6-. 

.-.•0134 

.-f0944_ 


189 

♦81.9?. 

fOO^ 

♦•70_ 

_,2989 _ 

^0186. 

•.0468. 

- .0307,. 

_-.0006 , 

.- *001? 


. aaov Axri piti^m* . __ .. run as rnxM.XM.^ 


PT . 
19) 
_a 9 i_ 

192 

193 
^199 

199 

196 

^19? 

196. 


UYN-PiU BtlC. HPHl CN 

481.63 *4.02 11.67 «6240 . 

hntM^XM U^6J ^6 2ia 


1.09 11.66 . .6299 

01 .11.68. .6269 

♦ 91. 7 7. . 99_I1 .6^0L„. .6302..,. 

♦ 81.81 2.02 11.68 .6247 

♦ 81.96 6.06 11.67 . .6296 . 

♦ 91.01 5.09«aU66 .6236—. 

♦ 81.09 ,...01 11*67. _ .6287 . 


♦81.66 
♦ 81.89 


_CA„ ...CN . 

.0147 -.1070 

.01 ♦♦-^^082. 

.0143 -.1077 

•0142 -.1080 

.. 0142 l ^-.. 1087 . 
.0U3 -.1092 
.0147 -.1082 

• 0in.r«1079. 

• 0142. ra079 


. CL8 CNO . 

•0191 -.0109 

.^0Q84_-*O063 - 
.0046 -.0039 

•0009 -.0009 

„-.9026^- .002). 
-.0069 .0090 

.-•OU) , .0097 

^QU4 ^0116. 

•0098 . -.0009 


- - C7_. . 

•0381 

--. 0196 ^ 

•0107 
-.0001 
.=.0091 _ 
-.0190 
-.0)83 
.?. 04 fl_ 
-.0006 - 


Tf i8 U mr • xTfT’Z ”4.7 1 10 9 99-, 


>f 

-I/O 


HPM6 


CQ_ 

‘CN.. 

. - CIS „ 

CNS „ 

CV _ 

149 

-5.9864 

-.90 

-6.18 

-.2664 

.0478 

.0924 

•0)03 

-.0007 

•0030 . 

201_ 

^oa_ 



.0304 ,0177 *p001_rj0008 ^ 

_?0028_ 

201 

-2.7004 

-.00 

-1.63 

-.0611 

•0?26 

• 0164 

.9004 

-.0008 

•0029 

202 

-.4024 

-.00 

-.44 

-.9086 

.0214 

.0047 

• 0009 

-.0007 

*0024 

203 

>•0967 

-,oo 

.64 

.0447 

.017 

-.0073 

,0903 

-.0008 

•0027 

204 

1.4921 

-.00 

1.79 

• 04)1 

.0716 

-.0177 

.0001 

-.0007 

.0021 

209 

9.3U4 

-.00 

7.40 

• !^54 

.0274 

-.0286 

.900? 

-.0009 

• 0018 

206 

9.8946 

,-•00 

4.02 

.1417 

.9129 

-.0?73 

.0903 

-.0006 

.0016 _ 

'207 

9.444* 

• 03 

9.16 

.2126 

• 0104 

-.0448 

• 0001 

-.0006 

•0014 

208 

5.'> *40 

• on 

6.28 

.2414 

.0144 

-.0547 

•0100 

-.0006 

.0019 

?09_ 

».vUl i09_ ^T.*L 

.'583^ 

_,061) ^-j0tl9 |000t. 

-.0009. 

..,»ooit^ 

210 

9.164? 

• oo_ 

8.99 

,3964 

.0744 

-.064Q 

.9901 

-.0007 

•00l0._ 

2U 

4.812? 

• 00 

4.67 

.1111 

.0901 

-.9761 

• 0003 

-.0009 

. .0006. 

2li 

4.1980 

.00 11.91 



-.0846 

.900? 

-,0004 

.0000 _ 

>11 

"^1.6261“ 

.00 

14.21 

• 6099 

.1671 

-.0844 

• 000? 

-.600*. 

-.0001 

211 

3.379) 

.00 

19.44 

,6 904 

.1429 

-.0438 

.0003 

-,0001 

r.ooo^. 

21?_ 



^ >JL. 



-jdPiL 





5S 



i 



- Ji’T 


6 



/ 
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\ 

i 

I 


STAS III rx AXIS. 




jum.. 


. JUCll^OO^ 


PT 

I/O - 

BETA 

-AlPHA 

.. Cl - 

CO . 

... C« 

CIS 

CNS - CY .. 

216 

•5. 4177 

3*03. 

•6.16 

.*•2600. 

*0474 

- *0492 

.9005 

.*0067 . -.*0252 

217- 

.-r9*l962— , 

3^03. 

.j=3.*SI„ 

--t-1599-.. 

^0309. 

.0311-^001.4- 

_^061.---02I7.- 

2IS 

*2*4264 

3*03. 

-1*62 

.-*0554 

•0229. 

. .0127- 

r.0021 

.. -.0056 .-*0224 

214 

-•3226 

3*03 

r*50. 

*.00T0 

*0217. 

. .0031 . 

-•0022 

•0054 -«0223 

.. .220 

J2.0M3- 

3*03- 

.*69.. 

_*044T _ 

-.0220. 

-ji.O0T2 .^-:*0<*2A 

-._>0Q54.--*0229„ 

221 

3*«»540 

3.0? 

1.76 

.0936 

*0237 

•*0177 

-.0029 

•0095 -.0232 

222 

3*2435 

3*03 

7*B9 

.1450 

*0274 

-.0296 

-.0029 

*0094 -*0233 

-223. 

..3*ST)t^_ 

J*04^ 

_4.02. .-l43fL_. 

.*0130. 

-^j037O„ 

.r..0034. 

*0053 .^0231. 

224 

- 5.9464 _ 

i.04 

-.5*15 

.. .2416 

. *0406 

-_-r*Q436 

-.0042. 

._.*0055- r.0243^. 

223 

4.TTT0 

3.04 

-6.27 

*2975 

.0499^ 

-.-.0516 

-.0044 

. .0057 ^-.0250 

_ 226. 

3*4492. _ 

.3*04_J,4K. 

-.413374--. 

.*0614— rc06OO. 

-*0049. 

_ ^O056 ...-*0244_ 

227 

. 3.1605 . 

?*04 

9*43 

..*3961 

• 0749 

-.0677 

-.005l_ 

^ ..0050 -*0234_ 

229 

4*9001 

3.04 

9.49_ 

.*4119 _ 

*0900 

.-.0735 

-.0092 

_ .0044 -.0221 


. ^ 2 Oa_.*US«_^OS 30 _j>OO 5 T *ftp 3 ?.-z# 020 |« 

233 . 3.6206 3.09 16.2) .6^32 . *t666 ..r«0OS6 .-.OOSS ..*0037 ..-*OtSS . 

231 3*3266 .3*03. 15*64 .. *64fl „ *|014 ••OfU •*0066 .^#0043 r*OlfO . 

232 .^2*0126 3*iO ^4±..,^>t0»44>^^022(aL.^cfl0t2,.j=*3fl23L ftOAS4...j^OI2&^ 


, sooY.AMs osA.mo «m. -u 96 c«jum 


.. -Pt- 

J1Y*«-99$. 

^JtTA... 

AlPHA CO C* 

_ CIO- 

-_.CW9_ 

_ .. CT._ 

233 

474.99 

-4.05 

. .69 .0420. . 

•0220 -.0099 

• 0042 

-•0000 

*0364. 

_il5. 

_.*Wai_:iv«9 M aiL*} x9lll_=iJ994* iMlt_=j6i|*.. 

--4«UiL- 

235 

475.26 

-U03_ 

.69 .^0474 . 

.0214 ..-•0079 

•0014 

-•0020 

.0106 _ 

236 

. 475.26 

-.0?^ 

. .69 .0490 

.0213 -.0094 

.0001 

-.0009 

_ *<W26 _ 

?3?. 



_ .41 *0464 *0213_^0079. 

--r:>0Ol0. 

-.-f-0014^ 


219 

475.26 

- 2.0?_ 

.. .69 . p044l . 

.0214 -•0075 

r*0020 

.0034 

..-•0144_ 

239 

.475*05 

.. 4*04. 

.69 .. ^,9442 

.0217 -.0069 

-•004Q 

.. .0075 

. -*om,. 

240., 

375. 2X. 


?69 _,0396 

•o22l_r:.0059. 

-.0049 


-JUf409_ 

~2*l 

473*23 

-.00.-. 

*60 ... *0472. 

•0214 -,06i0 

_ .0001" 

...-.8968 



BTOY UlS.. 


juuaiu^ 






. PT 

-DYO PPl- 

--•flA.. 


tH 

-CA CO.- 

C19.^ 

.... -CNi 

CY-. 

242 

475*37 . 

r4*05 

5*14 

*2396 . 

*0105 -•0411 

. *0066 

-*0090 

_ .0J7U 

241 475^23.. 

-r.2.00. 

-.1*15.^ 

--*24 14 01 00.....g*046 0 ^00 JO- 

>^‘r*004l- 

..^•6191- 

. 244. 

475*30. 

--1.0I. 

...9*U- 

-*2469_ 

*0li7..r.046U 

. .*0016 

.-•0026 

..*0102-. 

245 

475.37 

-.01 

5*16. 

. .iin 

• 0196 .-*0492 

•0002 

-•0007 

•0020 

246-. 

...4 73.3Q- 

- 1*01 f.16.^.2466 ^0196^.04U^«Q0I3 

•0014.^«0069.. 

247 

475.37 

. 2*01 

5.16 

.2446 .. 

*0197 -.0445. 

-.0029 

*0032 

-.0150 

249 

475.37 

4*06. 

5.15 - 

-.-*2402 - 

.0100_-.0429 

-.0061 

-.*0060 

.-*0514. 


iM „*T 5 . ^* *uo ».a» •* j»o .*m_=.wi »_-i 9 o»» . 0 jo»._-jB«*_ 

. *H -.00. _ 5 .IT- -..**n tOI(l-7.M}t...aO9Ot..j!.0MT ._.# 0 IL- 


_I90».J«W_ 


jEnnr 


.JJB_J 9 _ 


j'iTOISZ 


»T. ot* *»j_ wTc *w»H% t«, ._ ... eu c*»». ... c» _ 

}Sl «r«,10 *«<9« ll.«« .1311 .014* •,0m .BOM -.BS*B .BUI.. 

. Ill .. *n.* 4 _ rt.0!l . n.H- _«>I74. ._.8l.w_ -,pm .<J0IT. -.681* _. ,6BT1 _ 

»* *TS.«* -.02 n.«» .*1T* .Ot*l -.61** .008* -.008* .800* 

_.7»» _.*U.5J_J*4»_J1 .»* iS32L_j9»»l_r...8»i}_:u09*6 ,8')0J_.i,Q9»> _ 

2<* *M.|2_2.02 II. «l .11**.. >01*1.. r.OlU ..-.00*0 ..0011 -.012}.. 

2ST . *T).»l *.or..ll.«} _..}10}_ .01*1 ..-.81ll ..r.00M . .80** ..-.6I0T _ 

-»8 „.*?». H_4a9_|I.JI .UU__»oi}l_-,p.T>*_-,6U| ,9.QU_i..6**|_ 

. 2»* .*M.U .Bj.-ll.**-. .nT*„..6l*r ..-.,81*4 _.>869*.„-,689}__,8 ■ 
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page b 
-'P POOS QOAuiy 


STAtlUTY JX!1 . 


. AUN ^11 


. AACJi 1«M.. 


, ,t/e -. 

«6«0t34 
..-6*796J.. 
-5*0060 
•2*61)9 
*?T57 . 
)*1007 
«*580a 
..6*0696.. 
7*060) 
6*7005 
. 4*2022.. 
. 5*7017. 
5*2210 
. J^.6201- 
4«1017 
.. ..OOO. 


.BETA ALPHA-. 

. -*01 -6*05 

_-*013U.r4..fcJ_ 
-.00. -2*26 
.-*00 -l*tl. 

.. r*00._.*04. - 
-*00 t*l6 
-*00 2*)2 

_-.W 3*60-- 

-.00 4.65- 

-.00 5*61 . 

.-.00. «.6.0«_ 
. . .00 .. B * U .. 
•00 0*)2 

_ .00 .12.4? . 
. -.00 .-.*07 - 


.. CC . . 

'.342) . 

z^tyn 

-au6 . . 

-.0517 . 
-..0071. 
*0622 
*1217 
-.*15)L_. 
.2491. 

- *)00A.. 
.-..)564.-- 
..*4160 . 

.4602.. , 

-.5704 

. .61)9 . 

- *0077 .. 


CO . , CO 
.0569 .0569- 

.0)43 .0510. 

•022? . .0276 
•019B *0161 

.01B9— .itOOIO. 
*0194 -.0066 

*0216 -.0167 

*0261_=^0)07- 
*0)46 -*0400 

.0449 . -.0456 
*05 76._-.0522. 
.07)0 --.0567- 
*0599. ..06C7 
..UU_rcO60X. 
• 1464 ..-*0701 
.0169 _ .0044, 


. . CL$....CHS, .. Ct- 

.0002 .0000 .0016 . 

^^OOl .0000 .0014- 

•0002- *0001... .0011 - 

r*0002 *0000 . *0007 

0006 * 000 1 ^.0007 _ 

.0002 *0002 *0007 

. •0005 .0001 . .0005 . 

-.0010 nOOOl .0003- 

..*0009 . .0003 -r.OOOO . 

--•0007..„.0002 -.0002 
.....0010.— .0001— -..0005- 
...9010 ...0001. -.0009. 

.0010 -*0)01 .-.0010. 
- .OOO9.-=*Q0OflL-S.0OO6- 
..0009 -.0000 -.0006 . 
.0002 „ .. .0002 .0006.. 


'sfA8UIT,V«A6l5- 


. 1/0 

•6.016) 
-6.6970. 
-4*9|95 _ 
-2.5924 
.4955.. 
"■ 9.2945 
9.6?22 

6>T965_ 

.. 7.0165 
6*7906 
„6.2155 . 
5*6925 
*5.2154 
, . 4.4194., 

4.l90i 
• 2905 


_§M!*. 22_ 


_ HACHa.AO,_ 


A19M4 
_ -6.96 
— r6.60__ 
-r2.26 
- 1.12 

.07.. 

. l.U 
2.)2 
_?.9L. 

4.64 

5.5Q 

..,->.91. 

. 6.16 

9*)). 

12*49 

:...06 


. Ci._ 

-*)442 . 

jrxilU 

-*1099, 
-.0506 . . 

-tP09.JL^ 

•0645.._ 
■ .12)9 

*2449,, 

' *) 6 )o 

, .a59?— . 
._*41)7-. . 
. .4700- 

_,5772 

.6099 ^ 
*0955_ 


“ CO CH 

.0571 *0561 

* 022 ) ,.*0269 

• 0!96 . j 0155 
*0190__.00)6 — 
.0196 r . 007 ) 

*0220 -.0265 

.02?1-j:«P?26_ 

'. 0)49 -*0424 . 

.04 50 '-*0494 

a05 76— -.052.7— 
•9777 .-*0579 
*0901 -.0620 

tJ )06 .,-.0666 _ 

\1455 -.0702 . 

.* 0169 . ^. 00 . 42 .. 


CL5 
• 0060 
-t.)O50- - 
. *002) 
•0012 
-*0005_. 
-.0021 . 
-.0042 
:^0055_ 
-.0067 
-.007? 
-.0061. 
7r.0069 
-.0071 
-.0074^ 
-.0079 
“-.0003, 


CHS , 
-.0029 « 
-.00)1—: 
'-•0030 ‘ 

-.0031 - 

-f0033— ; 
-.00)4 : 

-.0031 
-•00?9_: 
-.0032 , 
-.0030 
>^0029 
-.002? 
-.0025 _ 
-.0022— 
-.0021, 
;-.oo)3 


Cf . 
-.0032 
^00.33^ 
-.0037 
*•0035 . 
-.0039 .. 
-.0037 , 
-.0044 
-.0051_ 
-i0049 
-.004? 
^•0053.. 
-.0056 „ 
-.0060. 
-.0067— 
-.0066 . 
-.00)5 


6C0t AXtl 


.aiACltl^fl. 


079 >6$ - 
.461.26.. 
_45U31— 
. 461.22 
461.39 . 
..46U4L 
. 411.39 
451.43 . 
..>61, 5> _ 
461*64 


. SETA. -ALPHA- 

•6.01 .07- 

-2.A4 .06.. 

-1.02 .0T„ 

-.02 .. .06. 

#0A- 

2.03 .0? 

4.07. .06 

.4.11 ,.07-. 

- -.09 - -.07 . 


...CH CA CH ---CLi-... 

.9065- - .0192- -.0039 .0014- 

,^0937-. ,.0169 Amf..-->001-. 

.0067 .0196... .0045__ .0005... 

•OOTU. .0156 . .0045 . .0003 . 

,.0060 .0166 .0.042 .0003_ 

.9076. .0166 .004? r.9003 

.9095 .0191 . .0036 -.9010- 

^.0119 *0194 iP06t-,r.OO21._ 

...0015. _.9166- - .0046 .-.-.0004. .. 


. CN 6 CY 

•0047 . .0066.. 

-*0023 .0032- 

.•0013.. -.0019. 

•0091 . ..0006 . 
-.001l..--.0006_ 
-.0922 -.0921 
r.0046 -.0093 . 
-.006jL^0095-, 
. .0000 . -.0091 . 


600V .A?U>, 


P. 6 ) LLI 4 




_HACH_U 60 L 


PT _PVN P61_.5fT*. alpha CH. M - .-CP 

32? 451.56 -4.07. .4.64, ,.2465 ..0156 >-.0417 

M* — A.**-— ilA*l — aSIAJ-ju-JJOI 

329 461.64 -1.09 4.6.4 .7454._. .0146__-.Q399 

330* 461.61 -*00 4.65 ..’420,,. .9145 -.0392 

331 _ 461. 90 \ 1 . 0) 4.4A_.^ 2439 jL01.4t_rP.OI92. 

*'’332 461.90. .2*0? 4.64 , ,»449 .0146 „ -.0414 

33 ) 461.90 4.06... 4.64... *7476 „ •61ll_-.042t 

3)4 _.461 , 6L_ttJ,.4 4t6J S H9I fP^ 01-^15617. 

335 T46l^94:7r.6!C.>.%l,^*l969 _.014|._rP_0395 


CL6 CH6 . CY 

•0090 .0051 .0073 

-1.9057 ,_^0«79_ .OOlf - 

^9034 .0017 .0013 . 

•0006 .0003 -.0099 

-«0021 -»00l3..j:.00ll _ 

*'-•5046 -.0024 -.OOIA.. 

-.0076 >.6049 -.0076 
. jaPl OjL-r f P®’ 

:r.0006_ _.000|. .-OOOI - 
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. toof /uill . FfjaiU MH 2i «*ACH 1«4<L 


47 

07*1 44S 

..BCT4. 

AlPMA 

. . CN. 

CA - . CM 

. fie.. 

CN4 C7 

336 

479.07 . 

-4.07 

11.44 

.9457 

•0112 -*0475 

•0104 

•0092 #0070 

33J. 

..-440.?2.-. 

-2.09 

. 11.49. 

.. *5443_ 

•0110. -.0672 

—..3091 

^^0029 •0021-. 

534 

481.96 

-1.02 

U.67 

.9404 

^0110 -.0640 

. .3031 

•0014 .0004 

559 

441.60 . 

-.02 

11.67 

.9902 

•0110 -.0474 

• 0004 

. .0001 ..-.0011 

.. . -340 

441.96^ 

.1.02. 

ai.99 

—.9921 

..0110 _-.#067?. 

-^•OOIV 

^-.0009 ^.0023 . 

341 

491.92 

2.04 

11.47 

.9907 

•0110 -.0474 

-.0040 

-.0025 -.0040 

342 

441.47 

4.0« 

11.47 

.9904 

.0110 -.0477 

-.0092 

-•0044 -«0090 

_393 

...941.92 4. It. 

.11.9$ .a450__ 


544 

441.92 . 

. .00 

U.67 

_ .5*U . . 

.0I0« .-#0447 

.._.0009 

..0002 r.OOU- 


. S7A4llt77.AXIS. 

MJJU.4 

— 

..4UM 

24 

- ■ - 

MACH.2f»_ 










AT 

. I/O , 

4P7A ALPHA 

_ . CL 

. CO 

CM 

. - CIS 

CHS 

CY 

949 

-S.9147 , 

-.01 -4,24 

-.2434 

.0449 

..0141 

•0001 

• 0105 

•0009 

_ 344 

-4.0113 _ 


-#1440 

•0240 

_U297, 

. _.0002 .0003 

— •ooot. 

?47 

-9.304? 

-.00 -1.68 

-.0643 

.0199 

.0117 

.0001 

•0003 

•0904 

344 

-.4491 

-.03 -.99 

-.0129 

• 0182 

•0024 

.0002 

.0002 

•0004 

, 34* 

_ 2.2142 _ 

^-.00 .64. 


•0149_ 

-.0079 

•0001 

• 0002 

•0004 

373 

4. 3727 

_-.00 1.72 

• 3644 

.0201 

-.0171 

•0001 

.0003 

•0903 

971 

9.7024 

-.00 2.94 

.1176 

•0214 

-.0241 

•0003 

• 0009 

•0002 

— 372 

. .4*4! 14 r*99 3*91. 

_*1840 

.0291 

-«0140 

•0005 

#0001 

cOOOl 

373 

4.4904 

-.00 9.12 

• 2349 

•0169 

-.0391 

•0009 

•0005 

• 0001 

374 

4.1991 

-.00 6.24 

.2796 

.0494 

-.0420 

• 1001 

.0005 

-.0004 

- 379 

-J.7949_ 

-.00 7.59 

• 3224 

.0941 

_ -.0444 

^oooi_ 

.0003 

-.0004 

376 

9.3141 

-.00 4.94 

.16*2 

• 0690 

-.0464 

, .Q002 

#0005 

-.0008 

177 

4.9149 

-.00 9.67 

.4107 

.0432 

-.0474 

• 0002 

.0004 

-•0010 

978 

._.4,2449_ 

tPO U.09 

.4914 

.1144 

-.0904 

.0905 

• 0005 

j-.OOlO . 

179 

3.4494 

.00 14.22 

.9U4 

• 1994 

-.0903 

• 0001 

.0003 

-•0011 

940 

9 .4794 

•00 19.44 

.4144 

• 1799 

-.0909 

• 0002 

•0002 

-.0015 

— 3«L 


-•09 .49 


-•put. 

-.p049 

^,000^. 



, STASUITY.JIXIS... 

91^.1114 

— - 


29. 

— 












PT 

I/O 

B*^TA ALPHA. 

- CL _ 

CP - 

! ^C*T“ 

CLS . 

CHS 

. CY 

942 

•9.4901 

9.04 -6.26 

_-.2401 

• 0447 

.0324 

.0054 

-.0031 

-.0090 

. 349 

-9.4377 « 

.1. 04.^3. 94 

-=.•1435. _ 

-.0240 

-^•0299 

^^•0012. 

-.0031 

- r.0093 

944 

-3.0407 

3.04 ..-i.44 

--.04 09 - 

.0199 

• 0092 

-.0001 

-.0031 

r.099l 

349 

-.7479 

3.04 -.99 

-.0147 

• 0147 

- .0011 

-.0004 

-.0031 

-.0093 

...344 

..2.03O$_ 

J.04 .42_ 

__.0944 

.0149 

--.0077. 

_-.0014.^ 

-.0029_ 

..r.O094_, 

327 

4.1494 

1.04 1.70 

♦ 0441 

• 0204 

-.0194 

-.0014 

-.0024 

-.0044 

384 

4.7323 

3.0A 2.44 

.137) 

.0239 

-.0299 

-.0019 

-.0024 

-.0071 

349 

4.3327 — 

-3.04 3#94 

—,1492 

•0292.. 

.-r,0523L 

^•0022.. 

--#0029 

-^r#09H_ 

390 

6.3741 

3.0* 9.11 

.2322 - 

• 0544 

. -.0377 

. -.0032 

-.0030 

-.0074 

391 

4.U49 

3.09 4.29 

.2749 

.0453 

-.0417 

-.1040 

-.0931 

-.0979 

.. 392 

9.J410 — 

3.09 7.34. 

.,-•3214 

..0340->>^.0iL44— r#0043... 

-#oon. 

-•.0019 

393 

9. 3203 . 

5.09 ..4.52. 

. .3491 . 

•0446 

-.0470 

. -.0044. . 

-.0030 

.-.0074 

994 

4.9924 

5.09 9.46 

.4079 

• 0424 

. -.0441 

-.0090 

-.0024 

-.0074 . 


?95 t4<>?0 .!l^l.,-.050l„_-,005l_-*0026 

9*05 I4.29 .9T97 . .1560 -*09U -.0069 *•0022 .-•0073..^ 

397 3.4I42 9.09 39.4I .•4139. .1793 . ••0911 .-.OOOT -•0020 .-•0072 . 

. . 394 _ 2.132a .... IJih .M_.j.fll402 •OIW _r.001i...r.9.0U.-?.OOIfl. .rtOOll.- 


•OOV 431$ pjj mo OUN...10 **4 Cil1.09._ 


47 D9*>I M9 .0774 _4IM4 ^ CN , . C4 CO UO CNO 

399 474.02 ..r4*.09. _ •44„ ♦0177 , ,0190 .-•Q073 .0019 •0040 

. -4O0_4,74tQa_-?.i!* .0900 .om_^..0O?qLl. f90U_ %POiy 

401 474.14 -UO*. „ •44 ,0407_. .0102 . r.OOOl .0004 .0019 

*02 474.09 -.00 .4$ _ .041V .0141 -.004$ .0002 •0009 

_90r _474..27__1 j» 01_. •O^JU .OlOl ^-.QW ^-.00 09 - •0007 ’ 

404 ••7*. 27 2.04 , .44 ^ .0415 .0143 -.0040 -.0011 -*0014’ 

409 47<».2 7 4.04 fOI _ .0144 „ .0149 -•0074 -•0014 -t0042 

.^104 _4 7.4,90^ ^..14 »tOQ74 -•0013 -•0049_ 

407 4^4.29 -.00 . .44 7^499 .0141 -.0044 .0002 .0004 


C7 _ 
•0090 
•9091, 
•0029 
.0004 
-.0017 

-iooio* 

-.0044 

Milh 
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BOOlJUtS.. 


BUN -3L. 












PT ^ 

OVN P*S. 

BETA- 

-ALPHA 

CN-. 

_ .CA CN CLB . 

_ CNB . 

Ct-. 

a-' 

60B 

6 7$.96 

-6. OB 

$.10 

• 2901 

•0U6 -.0398 .0039 

.0033 

•0100 

c 

-._..609. 

^.A76.02 


--1.12. 

..^1316, 

-.^0llt«-J=c09Bl •.1021- 

_.J)02i. 

•0066.. 

> 

610 

6 76.03 

-1.06. 

.$•12. 

• 23B6 

• 0199 -.0999 .0012 

•001$ 

.0021 . 


611 

676.02 

.-.02, 

9.19 

. •299$ . 

.0156 -.099?. .0001 

.0006 

-.0003 

i 

— .612. 

.-673.93. 

_1.00 3.12 .218L 

^ . 0 1 $9._=j,0 19 ftOO 7. 

-.0008. 

,-iii0O27.. 


613 

676.09 

2.06 

3.13 

...2391 . 

.0133 -.0383 -.0019 

-.0019 

-.0069 . 

i 

616 

676.0$ 

6.09 

.3.11 

... .2110... 

• 0160 . .-.OIBO .. -.0039 

-.006$ 

-.0106 

1 

613 

._676,JL6 

.-A. 16 S*LO- 


.^0 1 6$_ -jlO 9.9 l_r v206 1. 

--=*P07|. 

.-..0161., 


616 

676.19 

-.00 

. 9.12 

. .«2982 

•0196 -«0992. ..0002 

.. .0009 

•0001 


. BOPY J»fU 




■ >t . 

. m •«$, 

AIPHA_ CN 

CA 


_ CNl . 

, r_cv 

617 

676.16 

.-6.0*.^ 11.96 

. .9018 . 

.0119 -.0906 

•0067 

• 0098 

. .0089 

_ .$!« 3JftiliL_r2-f.01_JiLf96, 

—ijaia >oiu. =.93st.—itsv ,jjo) » . jwj._ 

. 619 

676.27- 

-1.02 11.96 

.3070 

•0119 -.0309 

♦9020 

.0018 . 

.0009 . 

623 

676.16 

-.02 11.9$ 

•9089 

.0119 -.0909 

*0003 

...0009 

-.0011 

621, 

„676.il2 I.M,. Jl,l$ 

#9080 .0116 -.0906 -.0015 -.0009 

-#003P_ 

. 622 

676.09 

. 2.03 n.96 

♦ 5089 

•0119 -.0902 

-.0016 

-.0023 

-.0033 

623 

676.27 

6.10 l!«99 

.3075 

.OUT -.0916 

-.0067 

-.0091 

-.0109 

626 

676. ?3 6. 16 |1.93_ 

.3022 

.012J_ -.0916 -.0091 -.0077 -.0176 

629 

. 676.27 

, -.00 11.96 

•$09B 

.0119 — 0901. 

OOOl 

•0009 

-.0011, . 

. STABILITY AXIS 

_PtJ_Ill6„ 

8UH13 

. _ MACH 3^1* _ 

















PT 

I/O . 

. BETA ALPHA 

- .. CL . 

. to CM 

_ CCS. 

.. CHS 

CY . 

693 

-9.9628 

_-.0l -9.62 

-.2006 . 

•0361 *0192 

.0007 

♦ 0006 

. *0016 

. 636- 

-.-6.6«96_ 


-tuoUOl- 

,♦023$ .IKIOB., 

-«.0001_ 

^•0009 - 

.•0016.. 

639 

-1.023B 

- -.01. .-.92 

.-.0190. 

•0186 -.0031 

•0006 . 

•0006 

•0016 

636 

.9936 

.-•01 .16 

•0176. . 

•0IB6 -.0089 

,-.0007 

.0006 

♦0012 

... 637 

.^3.2662.. 

..£.09 i.iA . 

_#OO03.- 

_.000l .0007.. 

638 

6.7621 

-.00 2.39 

• 1033 

•0222 -•0217 

.0006 

*0002 

•0008 

639 

9.A038 

-.00 ?.5l 

.!670 . 

.0262 -.0272 

.0007 

• 0002 

•0007 

663 

_ 5.PH79.. 

6.61^ 

^.1862 

♦ 0U6._— 0921 

.-.0006_ 

-aOOOI_ 

..0006, , 

661 

9.8627 

-.01 .9.72. 

^ .2260. 

♦ 0989 ..-♦0996. 

. .0009. 

.. .0002 

...0006 

662 

$.6?8l.. 

-.00 6.85 

_ .2662-. 

,-•0160 _ 

.0002 . 

..0001 _ 

•0002 


_ 4 .^ 6^0 . 

4 . 6 SIB 
. 4 , 0 ? 6 « >_ 

3 . j 24 r . . 

- i . an *-- 

y.HH 


^cQf> l.n ,0$?9..-^0A0B., 

-►.Ort . 9#0a _ _.0fc75 - 

• 00 10*16. .. •IW . #0800. r*0643 

_»P0_J2*?a #M’6_ ,!O99_..jr.,0**’-. 

„ .00. 16.6; •3163. _ .1660 -.066$ 

-^00. 116*37 . .$"««>. .18*$ __-.06$B 
dtaii 

•.01 .. i.iB^orot .. .OlfT .•.oui. 


_ j 0001 

.0000 „ - 
-.0000 . - 
. riOOOQ _: 
-.0001 
-.0001 - 

. 0001 ., 


STABUITY axis 


I/O _ 
-$.$677 
rA. 7 $lO_ 
-1.7702 
1.063? 

a.OAia.- 

6.7619 
3.6673 
.$. 6 l «3 „ 
$.*017 
3.3933 
. $.2866 
6.9693 
6.1663 
6.0646 
1.9379 
S.t233 


I.12B6 


J!tJ_UV 6 „-. 


8CTA_ alpha _ Cl CO _ CM 
3.06 -3.63 -.2067. .0360 .0136 

,?• 0 v_r ? .21^.aJl.36 »6U_i 01 09_ 

9.01 -.97 -.0316 „ .OlH -«OOOB 

3.06 . .18 .0192 .010$ -.007$ 

-1*9$ 1 AOOi)flU-x.OI Wl.^180. 

3.06 2.6| .1063 .0222 -.0190 

5.06 1.S2 . .168* ,026? -.0231 

3.06 6.6.1 .. ,1866. .03l«_r*02$7 

5.06. .,3.70 . .2197 _ .0179 _-.0l?6 

1.05 6.82 . .2377 . .0661 ..-.0167 

-If 7*32 ,i?J2_ f 0$l?L-rf-05?A- 

3.13 9.06 .1379 .0680 -jO607„ 

1.06 !0.I9 . .1779 .0813 -.0608 

.3.03_1|.39 <^^6639 __.J I0|_-yfl66|^ 

1.05 16.66 . .317* .I666_f.0666 

3.03 J6.86 .3861 .187$ -.OAlO 

1.06 _i8.8j 1.6366 .Il2 l_l-. 06|r 

3.0? l.irT.0613 .0196 •.Ofn 


— 

.... , 

TnT“ 

cv 

»0036 

-.0060 . 

^0031 

_-.0036 _ 

>0012 

-.0092 . 

>0032 

-.0096 

10031 

„-.0069_ 

>0031 

-.0062 

.0036 

-.0072 

>0033 

,-•0068 _ 

>0033 

r .0077 

>0033 

-.0076 

>0064 

_-.0077_ 

.0036 

-•0082 ,, 

>0036 

-.0083 


^.0061 j:y0039 -.0082 

-.3069 -.0030’ -.0072*^ 
-.0039 -.0029 -.0070 
-.OOBl -.OOIQ., -.0068 
.5002 ^.009) -.OOOl 
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. .. iOW.Mll MJ^lU 


-HACK 


AT 

OrN 281.- 

- 8EIA- 

JIL8HA- 

CH-.-. 

- CA - . 

CL1-. 

-_«I8 . 

CV-. 

464 

448,54 

.*4,05 . 

- 1.32. 

•0569 

.0115 t.0144 

. ,0007 

•0060 

•0112- 

470_. 

.448,18. 

jrZ*03 1.34- 

_..*062A_. 

.•0181..--*0L13 *0700- 

...0025 

.oooi... 

471 

448,45 

-1,03 

. -1.36- 

.0665 . 

*0181. -.0156 

.. ,0004 

..0015 

. .0036 - 

472 

448,51 

-.02. 

- 1,35 

• 0658 

•0180 r.0154 

-.7011 

- .0002 

- .0012 

^473. 

.-448,54 ...i, 00. 

_,U?4 .0660 .OltLr^OlSO- 

.f»OQl_ 

_;:i.0004 

--•0004- 

. 474 

.448,86.. 

2.09 

. 1.34 

.. .0560 - 

.0174 -.0134 

-..0004 

r.0020 

--.0024 

475 

444,02 

-4.10 

1.74 

.0542 

•0182 .-.0126 

.0006. 

-.0045 

-.OOU 

.w.iz— jiai I.S. »a<ai ..i»_=.oiai aoM_=,.ot»_-^«i»L_ 

477 

446,51 

-.01 

. 1.3* 

. .0646... 

•0174_ -.0144 

.0003 

...•0003 

•0016_ 


. AOOV AXIS 


.. MJ . IU 6 . 


M . 





.„^T_ J>V<I MS. .M_TA_|iAH| CN CA ^ jCW^TjCilZT’XSi ^ 

♦?A «At«AS -A.U ...S.AA .2lAf .. .OUl .t«0>S4_ ,0022 . .'.OOS? 

A7J ^AS?a|_z2,i« ,0) tftO) X ,.0P24. 

. . 400 440,39.. *1*03 S.T| ._.2?2l .OHA^.-tOSSO —.•0007 _.00I4 

A.A1 Aa.* . A« ■ 44 jkaaB 


_Cii. XM C7 . _ 

,0022 . . .0052 _ *0127^. 

.*«0A1_ 

. fOOSS 

•|> 00 A ^ * 000 l _, . 0000 . 



. AOOV . 


-Oli liU.. 




«ACH Utk. 


2T J>YM 20$ _ 
417 .440,42 

400 4.40 ,.01. 

400 . 440*42 
440,34 

440.00, 

440.70 

440.70 

440 . 42 .. 
440.U 


400 

401 

402 

403 
.404 
.403 


05TA Ai2MA tH CA _ __ C2 . 

-4.00 12,37. .....4403. ,0123.. -.0420 

^ l . iU ^ l .10 . 0120 ,^ X 422 » 

-I.IH 12.70...- ,4320 .0110 r,0424 

-.02 12.41 .,4014_ .0110 *,04U 


. CLt-„Cf «0 . C 7 . 

•0034 .0035 .0111 

*0031 . .^0020 -.OOSL, 

.0010 _ .0015 .. *0023 

.0000 ,0001 .0002 


..l«02.,i2,40 .4501 *Olli-_=*O42X,-.-#0OO3_.r*O0U-,.-*OOl0« 

2.04 12,70 .4542^ . ,0110 -.0416 . -.0021 -.0020 ^-,0044 

.4,10 12.40.,.,4340_,0U0,-,0414 -.7047 ._r.00«0 -.0114 

.-0*lJL,-UO9 — .5532 »01l4,.,;u040l_r,0002_.,90n_r*0l7|_ 

-••03 12.41 -._^40U.....011L..-*0110 - .0002 .0001, 


S7A0IUTV 4XU 2B2JU1Il_ 





-" HH . lt . li . . 


2 T c/n 

516 -5.2254 
517 .^ 1.2141 
510 -3,5316 
514 -1.6T73 

3 20 .20«4„ 

521 2.40V5 

522 4,0557 

523 _Jk, 0046 

824 5,5025' 

525 1.5444 

VA --,5,4.275, 
527 . 5,2173 

4,4401 
4,3364 
3,0077 
9,3577 

532 it 444 jt ^ 

§31 . 2,6717 
5|6 ,6107 


0^TA_ AtPMA Cl 

r.o: , -6.40 _.-,2056.. 

JuflJ _ rl . 20 ,^ aJ *? l _ 

-.01 -2,04 -.0666 

.01 -1,00 -,0207 


. CO _ . ..CH CIS _ ^ CNS _ . CV 

.0340 _ .0065 0002 ,0001 .,0010 . 

-•02A7 fUm 001 tPOIl.. 

•0104. -.0003 *0002 *0002 ,0015 

.0171 -,004} ,0004 .0002 .0016 


-•»02 , 13 _ , 90 , 5 jl .. Pl 4 .!_ jr 459|5 _ c 000 l ._ j 009 l _^. 0 pl 4 . 


-.00 1. 1 A ^ ,0414 

-.01. 2,27 . .0747 

-•» 0 P _, 3*.^4 fUl }. 

-.00 4,44 ,1509 

.-•07 5,54 ,1662 


.0176 -.0130 

.0147 -.0177 

,0227 -.0214 

\027A -.0250* 

•0393 -,0214 


.!L*PO ._6,6| ,1(61 ,0349 -.0304 


0004 
,0005 
,000 L 
,0006 ' 
,0004 
0001 


0001 ,0013 

0002 ,0015 

0001 _. 0019 _ 
0001 .0011 
0000 ,0004 

0000 .0010 


526 

524 

590 

731 


00^.7,75 . .2521 ,0413 -,092? .0006 ,66ot .OOU 

•,e0_. •*•2 _j2l7l ,0561 -.0331 ',0004 *,0001 .0010 ' 

-•.♦J30 - J » *00 t35y .0612 _-.0l|l ,0001 _tP00l * ,0006 

-.00. 13,14 , ,4168 ,l045 -.0371 ,0004 ^-,0001 ,0006** 

-••00 ^15.60 *4926_ .143? _-.03T4 ' .0010 -.0001 ,0004 

--J.O0L-1.7 ,Aa aI f I A 3§-^Q3 75^*:^0 004;_ :-, 0002_ip001_ 

^-.00 14,82 .6141 .2301 .-,05751^00101^0004^0001 

-fOO_ .. .U.^tOlPS ,0168 . r.OPM >0004 .OOpll^tOPll 1 


rj. 


APFEMDXX 


STAftlUTt AIU.- 




. ft . 

- -I/O ... 

aetiL. 

-AtfMA -Cl 

CO , 

CM 

-CIS CMS CV , 

535 

-5.l*0t 

3,0* 

-4.4* 

-.2071 

.03** 

•0052 

.0022 -.9035 -.005* 

. J36 

•5.0*20.—. 

.1*03„ 

.r.4^24 

-,.1342 . 

,.0244. 

-W.O054, 

A30U,.r .0033 ..^•0057., 

537 

-3.5513 

3.04 

*2.10 

-.04*6,. 

•01*1 

,*•0004 

, .0014 -.0034 , -.00*0.. 

sat 

-1.7313 

1.0? 

-1.00 

-.0301 

.0174 

-.0047 

•3017 -.0035 -.0054 

. „ 53* . 

.. .4341. 

3,03.. 

.15 

..^010* 

_.0l70 -.00*5, 

.,001*.. r.0034._r.0052 . . 

540 

2.5171 

3.04 

1,1* 

,044* 

.017* 

-.0131 

.0014 -.0034 -.0041 

541 

3.*475 

3.03 

2.25 

.0751 . 

.01*7 

-.0171 

•0005 -.0035 -.0041 

542 

..5.2442- 

3*04. 

...3,4* 

..a2i5._. 

.0233. 

.-•0211. 

.000* _-.0035_s,0044-. 

543 

5.54*1 . 

3.04 

4.44 

.1545 

.027* 

-.0247 

.0003. ,-.0037 -.0073 


5,4200 . 

3.04 

^5,44 

. ,l**l_ 

.0334 

-.0275 

. .0001 -.0037 .-,0073 

_.545.. 

,.5,44*7^« 

.3.04. 

^.6,63 

- ,21*5.— .0405. 

r,«Sl 

.-.0010 .Tj. 003*. jr..POTT. 

^ 546 

5,1*71 _ 

.3.04 

,7,71 

...24*4 

.0481 

-.0320 

,-.0014 _r. 003* -.007*. 

i 547 

4, *14* 

3.05 

*,50 

,2540 

.057*. 

-.031* 

-.901* -.003* . -.0042 

; . .54* 

,4*32*4,.. 

.3.05. 

JO,**. 

.34*0 

.0*04 _ 

>r»0353„ 

.^002*,^ 

1 54* 

3,40*0 

3.05 

13,1* 

,4147.. 

.1094 

-.0171 

-.0017 -.0034 -.00*0 

1 550 

. 3,3577. 

3*04. 

15.41 

, ,4*7* . 

.1455. 

-.0348 

-.0042 .-.0032 -.0070 

55L_ 

_2,*t00.... 

..3,0t_ll.4a 

„,..552I_ 

.^l*55„ 

jr.0f.72. 

_r.0053 .r.OOIT ..t.OO?*., 

^ 552 

2,4472 

5.04. 

1*.*4 

— .4172 . 

•2314 

-.0373 

-.0055 -.0024 -.0074 . 

1 

.515* 

3.04 

.. .14 

. . .00*4 . 

•0171 

.-.00*1 

. .001* -.0034 ,-.005*,. 


.wov MU_ 


PA/JIU, 


Mca 


MT|_Ai^HA CM CA CM .. CIS 

SfA .. 4U.tr r4.u _ .14 ^ .OOM_ .0174 -»00tt -•O'lOT 

. >55 5)UU r Utt2- - il5 &iUU jAITO . - tPOlC, xAQQl,- 

WA 4U.rt „-l.04 .11 t005l.„ *0Ut.^:::^OOt7 ^.0007 

ttr . 4U.tt -.Q! .)4 fpAtt.^.Pltt *^0090 _ .0007 

-55t.._4U.t?f .14 .01»t «.00a4 

4U*0(t _7.01 *OUt_ -*00t0_ .0017 • 

5*0 .„ 4U.5f . ,4.10_ .•15 _ #007* _ .01 7Z_r*O0t4 . _ .001* 

-5*V *14,04 i,l4 ,11 aPPV5_ tPXU^fmX »P0?1_; 

5*7_ *U#7* -.00 .11 — #P05* *OIW._r.O0t| . ,0001 _ 


^ CMS Cf__ 

,0053 . ,Otft 

_.tPPI* ,PO*L. 

,0014 _«0037 
^.0007 .0014 

rtOOlO ».ooot 
-,00}3„.-.0030 
-.0051 -.00*0 
.=#.PPTl_rjOi 5 K 
• 0001^^*0012 


OYM ttS - tCTA.. .AlOHA 
.413*47- -4,10— 4.44 

4 1 Ju.li_r 2*.04 5 

414.15 -1,04 . 4,45 

413. *• *.00. 4,44 

-^411.52 .ft 4.4X 

413*t2 . 2.04 4.4* 

.413*73 — 4.0t„ , 4,44. 

.^.414*11 t*.it .4.54. 

413.71 .•.0l.^,4*45. 


CM - . CA . CM . Cl* - CM* . CM 

• 14*3 *0l40.ru0252 *000* ..*0052 .*012* 

• 1322 ■■ . 0 1 5t^ ru024 1 *0001 .0 074 — .00*5., 

*1512... *0157. -*0244 -.0000 *0013 *0033 

*14M „.,OUt -*024t ,0004 *0002.. *0012 

.140* *0151,^...0I.4* #)0U— -,.OO|0_=.00U-. 

,1552 ,0155 -*0241 . *0004 -.0022 -#003t 

• 1544 ,0151 ..-*0141 ...0003 .f.0051 -*0107. 

,1415 ,01*U.^I3I »0004--r.0074 .^^01 U,. 

.I542.^*0l57_ -*0244_ ^OKWl- .0003 .„.00ll 


-4JIU 


M4AXlk , 


,OYM M|_tm_AtfM* CM C4_ 

7 4l3.tt_-4.04_ il.Ol ^ .1413. .. .Oil* 

1— 4 V 4 ^ai^l, 01 _U*OJl 13420 aftlJL 

414,0* .-1,01 11.00 .. .35*4 _*01tr 

4U.t* -*00 11.00 .55**. 0124 

.4i4,n_j.,oa_ii,oi U43I tpu*. 

4U.*4. _2.04^ ll.OU_..54l*_. *Ol24 . 
414,04 _4.0*_11,0| .„,>437_,0127^ 


I, Ut CM* .. . CY 

7 .0044 .005* __.0l34. 

t^tPO 21„.t 007 4 tOOAL-. 

r^.OOlO .0015 . .0034 , 
>1 .0004 .0001 .. .0007 

>0 *,0004 -.0014 -.0021 _ 

.5 _ -.0010 -.0027 r*0050_ 
>7.. Jr* 002*. , -r005| _r.01 14 _ 

i* * .00W> _ »0001 *0004 





APPENDIX 


STASIUTl^US MJ-UU 


27 

. .. t/0 - . 

B2TA. .ALPHA. 

, .CL .. 

. CO . 

. CH , 

- XLS. . CHS 

... . CY .. 

999 

.-9.4207 . 

-.00 -4.04 

-.3429. - 

.0632 ^ 

•0904 

. «0002 -.0004 

. .0029 

994 

.-9.0447 . 

r.OO .,-4^59.. 

..-•230f — 

.#0394 . 


-•0003 -j-0904 

— *0023-.. 

997 

-4.1292 

-.00 . ?2.24 

-.1094. 

.0244 

•0202 

_ .0001. -.0003 

.0011 

590 

-2.2143 

.00 -1.13 

-.0924 

•0234 

•0144 

-.0001 -.0004 

•0011 

.. 594 

. .2713,. 

-.00 .07. 

_.3040.... 


-.0090. 

._,0004_-.0003. 

.0009 

400 

2.7404 

-.00 l.!7 

•0623 

.0223 

-.0099 

.0004 -.0002 

. .0007 

40! 

9*0791 

-.00 1.33 

• 1323 

.0241 

-.0144 

•0004 -.0002 

. .0004 

602 

4.9093 . 

.00_,«3.49 .1044_ 

•0204,. 

,-.0202 

„..0003._-.0009 

-•oon.. 

403 

4.9390 

.00 4.49 

- .2499 

•0340 . 

-.0404 

•0000 -.0004 

•0004 

404 

4.9034 

•00 9.02 

. .3041 

.04M. 

-.0901 

•0004 -.0001 

.?.0001 

609- 

_.4.0400 — 

,•03 4.9J 0411— 

j<*WIL_Sj«W .900* _?».900l 

-Sii0004_ 

404 

. 9.9432. 

•07 4.19 

-..4170, 

.0790 . 

r.0422 

. .0004 . -.0009 

-.0000 « 

407 

9.1142 

.01 . 9.42. 

.4747 „ 

.0420.. 

r.0474 

_ .0009 -.0007 

-.0002 

— .600. 

-A.1444. - 


.^•07fA. 

0.000^^000^. 

--r.0003 _ 

409 

4.1274 

•00 12.44 

.4170 

• 1407 

-.0779 

.0009 -.0002 

-.0007 . 

410 

- .5111 

.00. - . .09 

, .0113-, , 

•0122 _ 

- .0049 

. .0001 r.0009 

. .0009, - 



— 

• ' 






trnuiTV 






.<i#c 3 ICSZ 


PT 

i/n 

-0*74 

MPHA 

tl 

^ CO - 

XH - 

— CL$„ 

_ .CHS CY . . 

411 

-9.4441 

, 3»0Z 

r4.99 

r.3433 - 

•0491 

• 0991 - 

_ .0034 

.0094, -.0194 


-9.0407.. 

_3.0,t_-4.4a 


-.0390 ,.09?Q^ 

-•0020,.. 

j0070_r.0214_ 


-4.1939 

. 3.01 

-2.24 

-•m? . 

.0244 

•0204. 

. .0009 

• 0074.. -*0231 . 

614 

-2.2210 

. 1.01 

-1.13 

-.0923 . 

• 0239 

^•0144 

r.0002 

.0074 .,,-.0227 


•3907.. 


.. .00 

•0<«44 

,•0220 

^.0044, 

.-.00|0_„ 

• 0070. j:^OI29, 


2^79A1 

. 3.0? 

U14 

. .0409, 

• 0221 

...-.0093 

jr.0024 . 

.0049 -.0229 

417 

9.0449 

3.02 

2.32 

•1104 . 

• 02H 

-.0174 

-.0042 

• OOn -.0233 


4.4499 

3.02 

-I**? 

. f\0V 

•0244 

,•.0301. 

-,0099 

_f0072.. r*P739. 

' f|4 ' 

4.7947 

3*02 

4.43 

• 2429 

• 0399 

-.0417 

-.0041 

•0072 -.0149 

420 

4.9479 

3. 07 

9.90 

•3024 

• 044? 

-.0907. 

-.3044 

t0049 -.0242 


. ».? 6 Tl 
9.1202 
4.14 ?0 
4.1217 
.•>♦79 


.SM 

?.01 I.U 

%.09 4.90 

3.04 U.44_ 

3.04 12.44 

.. 0 |_ 


^ . 4 i 4 a 
• 4444 
_.9741 
•4124 


-• 0 P 4 fl._ 
-•0043 _ 
-.0049 

-.0049 

-.0070 

T.OOll. 


^^UH.U 2 . 


ay . 0y«l MS. 02T4 JllPHA 

427 40U94 ^-4*03 .Ot-^.OQOf 

— 421 — 4IU40 31 -Of ,,^0101 

42f 401.47 -l.OO, -..O0._ .0044 

430 401.0$ -.02 ..00-.. .0004 

. -411.. -40UJ1 .f? .09 .0091^, 

432 401.31 2.01 *01 . .9042 . 

433 401.09. 4.0? ...09.^.0094, 

— 424. .. 401.24_ 4*04 •01 iflOi^ 

439 401.47. *00 .^ •07.^«004f 


. ..C* «!• .. . CU CN8..._ €7.. 

.0222 . -0044 .0020 -.0103 . .0332 

,-0220 d0091 ..0OU...:r.OO9l .017L. 

•0220 ...0092 .0004 -.OOlf .0090 

.0220 . .0049 •0004 . -.9003 .0010 

,,.0220 -0094. .-.0001 _ .0024_;:-0079 , 

.0219 .0093 -.3009 .0040 , -.0140 

•0220 , .0090 -.0010 . 0097 -.Qm 

. 003t_=#0039 _. 0141 _ i , 04 | 4 _ 

.•0220. •0091. ..OOOS. -.ecoo -0019.^ 




.47 _Df9 M9 .^0fTA_ 
434 441.44. -4.04_ 

437 MU9I_ibl.9, 

♦ 34 441.92 . -l.O* 

439 491.40 -.02 

.-440 _94|.44_1*0JU 
441 „ 441.40 . 2.02. 
441 441.73 4.00 

.443 491j0l 4*04_ 

644 440. M .90. 


,6l4f*4 c»».. ^ C4 

,>.49. .740^. *0171. <-.0412 

«^ 244.1 ^OUL-r* 09 lO._ 

4.69 .|472_ .0194 -.0404 

_4.49 .2440 .OI3? r«0403 

,^6.64_jt04fl •OlfO^O^OO. 

,4.49_. ^247A_ .01IU.J^*04I3 
4.44._*244i_ .0149. -.0417 


> cv _ 

.0149 

- .0100 . 
_.0011 
.- tfOO0 |._ 
.-•0174 , 
.•.0324 
^•j|0494„ 
. .0009, 


€2 



-/ _ ' >' 


APPENDIX 




.jaai.Am- 


fu uu 


ttm 


FT 

rtfi MS 

KTA. ALFHA. 

. .. CN 

CA .. CM 

CIF 

CM! .. . . CV 

MS 

. 4I0.9? 

-4.05 11*45 

• SMI 

•OISO - r.ons 

. *0121 

-.0044 .,02l0 

MS. 



..01 52. ^W.O a.0041. 

,-•0047 ._.Q134._ 

♦4T 

4II1.22 

-l.C:' n*44 

•5445 

.0132 -*0252 

•0034 

-•0023 .0073 

S48 

44U2T 

-.01 11*44 . 

• 5444 . 

*01 32 . -.0741 

•0004 

-•0003 -*0005 . 


...481»tt l*M...tU44.^ 

-*5444_ 

.01S3.^074S_=^0022. 

-.•00|5._-.007l._ 

8S0 

4$U14 

2*02 It *44 

*5454 

•0133 -*074? 

-•0044 

•0021 -.0134 

<51 

481*52. 

.4*05 11*44. 

.*5457 „ 

• 0130 ..-.0737 

.r.0104 

•0044 -.0300 

in. 

«-.4iu^j. 

. jao_ii#44_ 

^aiT4_. 

.0 1 2l^-=it0 7 20_-. 0 1 44 ^ P0IA_r^045S^ ^ 

css 

481.4S 

. *01 IS *47 . 

.5455 

•0131. -.0740 

... .0007 . 

.-•0003 -.0004 . 


^miitrr **is. itO®.— 


FT 

I/O 

or 74 

At FHA 

_ . cw 

CO 

CF . 

as 

CMS . 

CV . 

454 

-5.3440 

.-•oo_ 

•4.24 

-.2477 

•0454 

.0357 

•0002 

-•0002 

. *0022 

455 

-5.4173 

-.01, 


-41741^ 

• 0JI3 ,0|J» 

• 0003 

_Jt*.PP03,, 

.0015 _ 

<54 

-3.137? . 

-.00 

•I.4I 

-*0101 

•0224 

•0151 

•0004 

-•0004 

•0014 

<57 

-.4400 

-.00 

-.54 

-•0205 

•0?QI 

.0043 „ 

.3002 

-•0003 

•0014 

451 

1*5547 

-•02,. 

.43 

• 0315 

•0204 

-.0025 

• 0003 

-•0003 

•001 i 

♦ 54 

3. 7711 

-.00 

1.71 .0102 

, *rt2l5 

-.0124 

•0303 

-.0005 

•0017 

443 

5«3?M 

-.00 

2.14 

• 1302 

•0244 

-.0211 

•0000 

-.0004 

•0015 

441 

4.1165 

-.00 

3.44 

.1711 

r0?52 

-.0301 

• 0000 

-•0004 

•0014 

<42^ 

4.2455 

-.00 

5.10 

• 2272 

• 0341 

-.0345 

• 0002 

-•0004 

•0013 

4<3 

4.043? 

-.00 

<•23 

.2734 

• 0449 

-.0422 

• 0003 

-•0004 

•0012 

<44 

5.7014 

^00 

,^07- 

• 1112 ,0554 

-^044 

,*5Q01. 

.,TfOOp5^, 

,-•0011-- 

“ «5 ' 

5.2542 

.00 

1.51 

• 3<4| 

• 0415 

-.0452,,. 

• 0003 

-.0003^ 

_ .0004 

444 

4.1440 

.00 

•.44 

•4042 

• OI70 

-.0512 

•0)02 

•.0001 

•0001 

447 

4.205I 

tOO 

IS *53. 

• 4513 

f 1 !<•_ -4M42. t«002 

-.0003 

--^0001 , 

445 

' 3.4574 

.00 

14*21 

.5731 

• 1945 

-.0541 

.0003 

-•0001 

-•0004 

444 

3*4053 

.00 

15.43 

, .*4144 

• 1104 

. *.0551 .. 

• 0003 

-•0001 

-.0007 _ 

473 

itA7?3 

-.00 

•44 


|0i04 



^popl pQP», 










- - 


SmillTtLilXll. rJtXOlU NACfCJUiMu^ 


FT 

L/0 

8CT4 

ALFHA 

CL - 

CO . 

CM CIS CMS C7 

<Tl 

-3.3449 

3.03 

-4.25 

-.2444 

• 0455_ 

.0017 •0045 -.0155 


,•5.3343 

^3.02- 

-3.54 

,-a7?QL- 

-.0322- 

,^0305 . -^0002 ,..0051 ._-.0l55. . 

473 

-3.0076 

3.02 

rl.45 

--•0415.. 

.0225 

•0138 -•0005 •0054 -.0206 

474 

-.4444 

3.02 

-•57 

-•0704 

.0211 

.0045 -.0015 .0053 -.0206 


-.1.5073 

„«.3.03, 

_.41 

.0114, , 

• 070I-. 

,-.0035. _r.1020 , .*0051.. -.0207„ 

' 4?4 

3.f?77 

3,01 

1.70 

.0765 

.0218 

-.0118 -.0020 .0045 -.0202 

477 

5. >005 

3.05 

2.53 

.1282 

.0247 

-.021? r.0018 .0042 -.0155 


.5.0311 

. 1.01 

.3.54 

.WI7,- 

.0754^ 

,-•0251 . -,0020 . .0041 , -.0155 , 

475 

4.1851 

3.04 

§•10 

.7252 

• 0164 

-.0358. -.0026 .0044 -.0207 

440 

4.0023 

3.04 

4.23 

.7?08 

• 0451 

-,0412 -.0021 .0046 -•0218 

411 

,1.4725 

_ 3.04„7.:|J 0175 *05H- 

^40451, -.lOU^ • 0040,,- •OIOS-. 

Ml 

. 5.2722 

3.04 _ 

8.51. 

• 3414 „ 

.0485, 

-.0478 -.0038 .0034 -.0155 


4.1847 

3.05 

5*45 

.__.40<5 

.0832 

-.0504 -.0060 -.0031 -.0150. 


,4.2071. 

-3.05, 

IU5?_. .48M_ 

-.1144, 

,-.056A .-.0048 ,..,0a3| ,-.Ol50_ 

413 

3.<»05 

3.0J 

i*.fO 

•srei. 

.156? 

-.0555 -.0057 .0036 -.0181 

414 

3.3544 

3.05 

15<44 

• 4tM 

• 1808 

-.0561 -.0055 .0031 -.OUt 




•OpSt, 

4815 


fiJ UU 

iim jii^ 







— 







“ FT 

“0V5 F5|"; 

8ft4 

41FH4 CM_„. 

. (4 CM 

. C18 _ 

. CMt. 

, Cf,. 

<88 

471.12 

-4.05 

•42 .0302 

.0211 -c0040 

•0025 

-.0044 

•0250 

<85 

.*4 i «« 


^.0041 .0140^ 

<50 

475.15 

rl.Ol 

. .43 .,>0314 . 

.0102 -.0042 

.0012 

-.0023 

•008« . 

651 

479.14 

-.01 

. .*1 

• 0202 r.mi 

.1004 

-•0102 

•0005 . 

452 

47«,14 

„ •FL 

•44 ,0348 

pO2O2.,r.0O41, 

•*0008 

•0020 

-•0085 _ 

453 

475,73. 

1*09. 

_ ,.8I_*0554 

•0205 -.0018 

" r.OOlT 

•0035 

-.0143 . 

456 

475.30 

4.04 

.42 . .0310 - 

•0205 -.0060 

-.0022 

• 004) 

-•0177 

^ 455. 

475, >3 4#.50 


..0218 r*00*o. 

-pOOlSu 

.0078 

,.^j»0300. 

454 

475.34 

-.00. 

, .43 ,.0311 _ 

.0202 -.0035 

•0001 

-.0002 

,, .0010 



Apmioix 


aoBv 

Anil 

— 

— MJLiUO. 


--- OWI... 

52 . _ 

^«C. ^.00... 

pi 

«f7 

709 

70L 

702 

701 

.70% 

70f 

07^1 7MS 
975.17 
— 9 75-J9^ 
975.19 
971.91 
...975,19 
975.99 
975,10 

975,99_ 

975.99 

0579 

-9.05 

-J.Ol 

-.00 

-a.oi. 

2.02 

9.09 

.-♦.99. 

-.02 

aloha 

5.00 

.-5.10 

5«;o 

5.11 

.^5.11 

5.10 

5.10 

^9bOP 

5.10 

... CM 

•2215 

.2109 

•2129 

.-^2314.. 

• 2302 
- .2262 
— .2202_ 
.2119. 

CA 

.0175 

•0191 
•0159 
..0190l 
.0191 
.0199 
-•01 70. 
.0159 

"CM ^ 
-.0395 
.--•0301 
-.0175 
-.0175 
--.0379 
-.0372 
-.0159 
.:r.0112 
-.0176 

CLS . 
.0039 
— .0022- 
•0012 
.1002 
-S.0007. 
-.0017 
-.0037 
-.-•005U 
.0001 

- CNi 
-.0051 
-.suOO.H 
-.0022 
-.0003 
.0019 
.0029 
•0050 
_-#0055 
-.0001 

“ t t“ 7 

. .oiif 
--.0157 . 
•0061 
• 0009 
-.0067 .. 
-♦0190 
-.0279 
-r#0909_ 
.. .0009 

9tm 

Mil 

■ — ~ 




OUM,. 


— 


pi 

P7N 79S 

•579 

9LOH9, 

. CM _ 

-- CA , 

. CM 

cti 

CMl 

Cl 

fCt 

975, 94 

-9,0* 

tl.9t 

-.5009 

•0111 

-•0597 

•0075 

-.0019 

•0267 

— 

^971t5L*1.99 

AX*n ,Ol092 ^0129 ^0550 .0090 

-•0019. 

— Ji2>21 

70t 

•79* 

-1.07 

11.92 

.50*9 

. .0120 

r.0599 

.0010 

-.0011 

•0062 

709 

971,09 

.00 

.11.92 

. .5050 

•0120 

.-•0597 

.0001 

-.0002 

-.0009 

_ ,710 

...979,07 

. I.07_jl.92, 

--*J059_ 

...out- 

-=•0590, 

-r»0019 

•0009 

-.0067 

III 

>75.12 

2.0? 

11.91 

.-.5090 

.0127 

-.0541 

-.0019 

.0 015 

-.012?" 

712 

, 975»0I . 

9.07 

tl.9| 

^ .5019_ 

• 0190 

-.0542 

-.0072 

•0019 

-.0270 ' 


. >79.9|,., 


Ji*n. 

_f9991 ,01 U 

.ZlO»3|- 

-.OIM 

1-.0925 

719 

975.01 

• on 11,91 

.5172 . 

.0120 

r*0»9K 

. •0101 

-•0002 r^POOl** 

STUIUTV Alll- 

— 

.004.1 UA 

— 

- OUM.-SS 

— 

M6CM.a«J6u^ 










.r 



7? 

1/9 

0579 

ALOHA 

Cl 

CO 

CH 

CIS 

CMS 

C7 

M9 

-9,9073 

,00 

-5.10 

-.1920 

.0391. 

.0177 

•0011 

-•0009 

. .0022 

720 

-9.5791 , 

-.00 . 

r?.2? 

.‘r.im „ 

.0777 

.•0110. 

-.0000 

-•0006 . 

...0012, 

721 

-l^ltl 

-.01 

-.95- 

-.0109 

• 0709 

-.0010 

•0003 

-.0001 

•0020 

722 

•7971 

-.00 

• 1* 

.0157 

•0709 

-.0057 

•0005 

-•0905 

•0021 

721 

2.I999 .. 

r.07_ 

»J.lt .0579, - 

.02ll_ 

_-.OI4|^. 

.. .7000. 

-.0003^ 

..•0015. 

729 

9.1999 

-.00 

2.?5 

_ .0999 

.0770 

-.0700 

.0000 

-.0002 

.0006 

729 

5.1915 

-.00 

1.50 

.1919 - 

.0799 

-.0259 

• 0002 

-.0000 

•ooto 

.. 729 . 

5.597* . 

r.OO . 


. .1775 

.0717- . 

-•om.. 

- .000|_ 

r.OOOO 

-^0906.. 

72^ 

5.7049 

-.00 

5.70 

.2197 

.0705 

-.0150 

.0007 

-.0001 

. .0019 

729 

5**950 

-.00 . 

9.92 

•2921 

.04 71 

-.0191 

.0007 

-.0010 

•0009 

— 719^ 

>«299U. 

-r.OO- 

.X.91 UHO .0592-^ 

-r.O*lO .90at_ 

-•0001 .0006.. 

710 

9.9559 

-.01 

9.01 

.3150 . 

.09 79 

-.0949 . 

.0007 

-,0001 

•0009 

- m 

9.*!99 

-.00 

10.11- 

..1707 - 

.0001. 

-.0971 

-.0005 . 

-•0002 , 

. .oooi 

.. 712 

. 9.02M_„ 

.-.OO , 

12.10. 

. ..9.992 

^M09_ 


>009, 

.*.0001 

.0010 

111 

l.5?«2 

-.90 

19.99 

.5119 

.1979 

-.0959 

.0009 

-.0007 ,0009 

719 

l.Mli 

.00 

U.99 

.5919 

•1099. 

-.0909 

• 0002 

-.0001 

.-•0002 

^..719 




-r#06M_t00ll 

r.OPM-.=.IMML 

719 

2«*9^ 

-.01 

1.11 . 

. .0572 

•0211 

-.0137 

.100) 

-•0002 

•0016 


. <Ti*lur* »ili. 


♦T 

I/O . 

•fti 

MW** 

. CL _ 

. «... tm ... til 

CM! , CV . 

717 

-9.9129 . 

3#01_ 

-5.39 

,r.l067 _ 

.0900 ,0161 -*9601 

•0019 -.OlOf. 

7|6 

. :9.|910,^ 



-•jJlVL,. 

•0279 •0U5.,^r*000l 

-..♦0019 ,^.0169_ 

- 719 

-1.5096 

7.0? 

-.99 

-.0129 _ 

,0215. ,0001 . .0006 

•0022 -.0151 

7«0 

.9271 

1.02 

.16 

. .0195 

.0206 -,0069 -,0000 

•0015 -.0190 

- .7M 

_>.99 77 

1*02^ 


,097? 

.0215 -.0191 .O901_ 

_.0006 z*«lilL 

792 

9.2A92 

1.07 

2.90 

• loot 

.0211 -.0161 .0001 

,0002 . -.0110 

741 

5.2104 . 

7.91 

1.59 

.1196 

•0296 -.0296 .0000 

-.0001 -.0121 

799 

5.9500 

1.01 

9.60 

. JiM09_ 

.0116 «.0109 -.0905 

r.0005 r.om. 

795 

5 ♦6996 

1.09 

5.70 

. *2169,, 

•0169 -,0|9« -.0006 

-.0009 .-.oui 

79# 

5.5629 

1.07 

6.62 

•2609 . 

•0996 -.0176 T*0011 

-.0900 ••Ol9l 

>97, 

_5.900^. 

».01__».SS 


..0575_sjiJ9P|_r,OOI6 . 
•0676 „ti091O , -.0621., 


792 

9.9959 

1.07 . 

9.09 

. .ion ^ 

799 

9.6157 

1.09 . 

10.15 

.•706_^. 

.0601 _r.0957 ,.r.1029 

_ ,0907 ..-.Olio _ 

- 750. 

_9,0H|_, 

1*09 

J2.I7. 

_..9919 

• 1069 -.0960 -.0019 •0011 ,i*0l95_ 

751 

1.5119 

1.09 

t*.M 

. .1162 ^ 

•1992 -.0969 ,r.9099 

*0012 . -.0111 . 

7«2 

1.1179 

1.01 

19,67 

,5669 

•169} -.0967 -.0056 

•9010 -.out , 




«4 





f s v. 






A 


APPBIDXX 


OBISjNAL FAGB 18 

DC POOR QUAUrr 


•00V AXU 


.-.ftjaUA-. 


.RMl St. 


,CAUI t^84. 


M 

OVN ?A8 

. .UVA 


, CO. 

CA„ 

- ci 

CIO coo - 

__ Ct . 

744 

448.49 

•4*04 

1*92 

.0442 


-•0U9 

•0014 -.0022 

•0242 

. ?H. 


L<I*_ 

^0A48l-. 

•0194..,^1A1 <iOOlO..^^0OO9 .0120. 

74? 

448.44 

-1.02 

1*92 

•0489 

• 0192 

-.0190 

•0000 -.0004 

•0040 

274 


-.02 


.0840, 

.0197 

-.0127 

-•OOOl -.0000 

•0000 

. . , 744 

444.97, 

. 1*01. 


,.044l_ 

.0I98_ 

.-.0224, 

, .OOOO^r.OOOt. 

.t.0022_ 

280 

448.22 

2.01 

1.94 

.0441 

.0194 

-.0199 

.0004 .0001 

-.0071 

741 

44I.24 

4.04, 


.0402, 

•0202^ 

-.out 

•9009 .*0014. 

-•0104, 

...,742, 

.-4A8.04. 

,.4ti».,J .94._*SHl_#9|tO,.- ..fiUI oMOl •0O2i_j;,OI24..- 

749 

448.22 

-.00 

1.99 

•0480 . 

•019? . 

-.0124 

•0009 .-.OOOt 

•0029 


•W AXIS . . Mi. Ill# . 


tl«t St, 




87 

PtH 8*1- 

,-08TA, 

.,A18mA. 

, -CO.. 

744 

448.22 

-4.07 

- 4.40 

•2147 

_ ,744 


..4^292. 

224 

448.14 

-1.00 

4.71 

•2244, 

747 

448.47 

-.0> 

9.71 

• 72H 

748 

.>4|.2«_ 

1.0| 

..9.2i^ 

U794, 

, 784 

448.44 

. 2.0* 

9.49. 

. .7191 

710 

448.97 

4.07. 

. 9.72 

.2242 

m 

m 



CA XU 


CVS tm cv 


iOOV AXll 




..JUItt....S9L.. 


AT . 
?T1 
,-jnu 
TT5 
TTt 
??T 
Trt 
TTO 
.J»0. 
fit 


OVfi »A$ 
AAt.Tl 

448.lt 
448.4S 
- 44t«4l. 
44|.%4 
44*«f4 
. Mt.SU 

44I.44 


ffTA HAHA. 
-4.0? u«st 

•t#04 tl.19 

•.0? II.}! 

.uo9..u*n.. 

1.04 11.40 

4.*>4 IF.fA 

4^U^II.4U 
•00 tl.At 


CO ^ CA._ CO ,, CIO., 

•4S8S .OUT .*•044? .0001 < 

^4SI8 »01ISL-s*04Si^-40084«.j 

i49H . .018) «.04At •OOSK - 

•0|f4 ••0488 .0004 • 

.01 8lL^*«04 SI, ,-^00l 0_, 
•0121 ••044A ••OOlf 

•0124.. ••0441 ••008). . 

.4540 .OI24L^iJOIt-^.00?4 _■ 

•4444 .0122 ••0441 .OOOI « 


•4444 

-•♦HS* 

•4404 
*444? . 


COO, 

•0004 

^ooot, 
.0002 
• 0000 


... CV-, 

•0229 

,-•0110^ 

•0014 


•0004 

•0002 

• 0 . 001 . 

•0009 


^•0044. 

••0104 

-.0222 

^.01H_ 


ITAitilTV^IXtl, . 


ysrnsc 




"IjSgLlZg,T 


8T 

i/0 

. 8174 4( 

282 

•4.^412 

_ -.00 - 

789, 

•4.4%A1 -< 

784 

-2.«“*«4 

, .-•00 ..- 

784 

-1.4044 

-.07 - 

, 784 



782 

2 .0400 

_-.oo 

7M 

9.710) 

-.00 _ 

284 

>•7144. 

...r.oo_^ 

700 

4.2907 

-.00, 

741 

4.4084 

-.00 

742. 

.4^7944 -^^OO J 

741 

4.1442 

. -.00 . 

744 

4.A440 

-.00 

791 

4.1I40 


294 

9.2044 

-.00 1 

79? 

9.7488 

-.09 1 


»00_J 

799 

2.8482 

>.oo,.v 

. 800 

. .Hit 



^Cl CO 

•toil... •044? 


I *00 . ••0444_ 


0221 
0201 

.14 _,0U| .jH4|_ji 

1.1? .040?, ^•0141 

2.2? _ *0?44^.. .0214 

9.12 .l|4S_ #0249_- 

4.44 . .1441 .0204 

4*44^. •1010 ^.0942 


• 9044 


9*20 


•4tA4 
• 4494 


CO RV 
•0008 .0001 
•00T4^.000? 
•0018 ...0008 
•0022 .0000 

0090 •OOO? 

•0108 .OOOf 
0144 „ .400? 
•OtOf _fJOO? 
•0291 . .0002 
•0249 *0009 

0409, -fOlIA ,,*OOOT 
009t^.-< 


coT HE? 

••0002 •0029 

^•0002 .0014 

••0002 . .0020 
•OAOO *0012 
,=•0001,. ..0014., 
-.0002 . .0012 
••0002 *0014 

*.^0002 *0008 
•0400 *0011 

••0001 .0002 


r:SS8^ 




•no? • 

• !444 


.mS_.M04 
•0?« •< 


0004 

0019 


•lt>. - 


t09?8 

:®ri?Sn 


..„f 0001 .^..fOOOO 

• •OllOf •0004 
0002 




.1 


C5 



■■ 


/ \ 


'J 


APPWOXX 


ffuiuiv Mnn 




«« ..WHL MX 


. iIKH UfM.. 


Of 

i/0 

0CI4 

nti^A 

Ci 

CD U» 

Cil. 

CHI Cf .. 

•01 

-4.4944 

9*02 

•4*44 

-.7041 . 

•0444 •9949 

•9919 

•9914 ••91H 

- 192, 

..-4.9II4. 

.7.02 

..s4.n 

--.1944^. 

•070« .,-.90T7_..90|2 . 

. •0011. -•9144.. 

•01 

-1.0997 

9.97 

-2.07 

-•9429 

•9222 .9919 

•9911 

•9992 -.0129 

to* 

-t«4497 

I.OS 

-l.Ol 

••OlH 

•9101 -.OOll 

•0094 

-.0004 -.9117 

tot 

.9174 

. 7.09.._.,14 

_ .0942 ,9145 ..-.OOiS 

^ #0019 

-.9019 . 7.9119. 

t04 

••t4tf 

9.07 

t.lt 

.9419 

.0149 -.OtlO 

•9912 

-•0012 -.0101 

997 

9.7977 

1.9? 

7.77 

• 5t07 

.Oil" -.0199 

•0709 

-.9915 -.0109 

.. tot 

4.7451 _ J.05 9.II 

._.ll4i 


_ .9014_ 

-.9920^ -.0949,. 

tot 

9.1749 

7.97 

4.44 

.1459 

•07tl -.0292 

,9994 

-.9979 -.0104 

910 

1*7445 

9.04 

9.92 

.1747 

•0994 -.0249 

•0902 

-.0011 -.0107 

tit 

5.94U, 

.. 9.04_ 

_4.4I, 

_..2l44 

•0419 ..-.Olti 

-.J.0007.. 

-•0017 .-.9114 . 

tu 

9.1799 

7.04 

7.74 

.*»« . 

•9900 -.9904 

. -.0019 

-.9014 -.9129 

•19 

4.H49 

9.04 

t.tl 

•2459 

.Off! -.9997 

-.901# 

-•9911 .-.9151 

114 

.^.4.7107 1.04 

..11.00, 

»...5nil .0414 ^.9949 ^9021. 

jl.9004 .ji.01«i9.. 

tl9 

J.744J 

9.04 

19.19 

• 4144 

•1942 -.0971 

••0054 

,9099 -.0|4f 

•14 

9.7444 

7.94 

19.74 

,4454 

.1444 •.95M 

-.9040 

•9991 -.9194 

• 17 

_ <.«m 

9.09 

i?.4| 

-,..»494_ 

.l995_-.99tJ_j.0944 _i990t«.r*OI9t.. 

• It 

1.4910 

9.09 

14.91 

• 4129 

•2901 -,9992 

-.0091 

•9919 -.91 49 

• 14 

.••IV 

9.0^ 

.!• 

.•u» 

.01 •• 

•9014 

-.9919 . -•9199 


— 







_ tOfW 

4»ll 

Jttl„UI4 

sm. 


z..— ._«Nfajacr 


•» 

WI-, 

•?3 

$U 


«n* 9 t 


«u*u 


_( 

•If 411.41' 


•!.0% 

-. 0 ? 

J*o!^ 

f.o? 

4.M 


•|4 ,9944 

.•II 

•If .4999 
•IS •9947 

• M .OIM 
*|f •99M 


C 4 C» _ CU . CNi 
•9149 .•«09f| ••9M4 .OOff 

•9149 ••994? ••9901 •999| 

•0149 -.OOff .OOOS ••909f 

.•0147 _:^*9977 ,909i_-.9094 

• 9149 ••9971 •9917' «*9004 

•9147 ••OOO? .9914 ••9094 


•9794. 


•99>f 

•90IS 

• 99 W 

•OOff 

•9144 




•wv 

*«IS. 


-••J IIU - - 

mm 

49 










tf 

074 til 

•174 

4i tH/i 

CN . 

CA CO 

Ci.i 

CM* 

- C7 

•24 

419.49 

'4.97 

4.41 

• 1429 

•0172 -.oni 

• 0002 

••92f 

•9179 

flO, 

,.411.49^ 

— ««49 

^^U94fl .0149. 

-_.9009, 

_#09U-, 

-,.9on 

•It 

419.1F 

•1.04 

4.49 

• 1914 

.OIM ;UU 

.0904 

•«994 

•9947 

•92 

419.97 

-.97 

4.44 

• I9J9 

.0149 -.9211 

• 5904 

•0909 

•9912 

til 

417.45, 

^i.or 

. .4.44 

_ .mi — 

•«I*T 

_ .9007. 

,-.9099_ 

.-#9922 . 

• 14 

419,19 

>.ot 

4.44 

• 1572 

•0147 -*0294 

.0009 

-.90!9 

-.9949 

•99 

419.49 

4.94 

4.44 

• 1951 


•0909 

-.0919 

-.9199 


f|4 

f|7 


»4U*»t^ 

4 ISM 


f.n. 


- 4^91 • 1441 *. 

4,4f .Iflf 


9144 ••9199 


*fffl^# 90 lt_^^ 9 l 44 _ 
•999% .9991 •9919 


•rot 

•719., 

— 

•02 lU* 


JA 

mm: 


phi 


41 •M# 

CM 

, C* .CM 

ct» „CMO 

, C9 

•59 

411.49 

-4,07 

lO.OO 

.1197 . 

.0115 -.0999 

•0040 .0014 

•9292 

•70 oiiat^ 

j»2.97. 

JI.OIL^ atOl aL9L_j.029l, 

_^##n ,0009, 

_.0#OC 

•49 

419*94 

-1.07 

10.99 

*9410, 

•9191 -.0949 

,0012 .0004 

•9949 

•41 

415*44 

-.00 

tl.Ot 

.9459 

.0129 -.0199 

•0009 .0000 

•9991 

„.*4| 

.411, H 

,.1.07, 

11.01 - 

#9441 .9I2I,-.09»4, 

-.0004 -,0004 -,9949 

•49 

415.94 

7*01 

11.01 

*5459 

•0119 -.0594 

-.0912 -.9900 

-.99M 

•44 

419.91 

4.00 

11.01 

• 9411 

•etil -.0990 

-•0092 -.0019 

-.9194 

•49 .417.92 . 

_t4Ll2_ll.ftL 

,.t>91l f0179 -,#949 


•44 

419.94 

-.00 

10.90 

• 9991 

•0190 -.OlOO 

.0091 .OOOI 

. .9002 


66 







/ 



• i 


OBIGtNAL 
DC POOR 


imuifr AXIS 

- 

iiU 

— 

ilAl 

09 

- - - . 

.. MOCMI.40 












L/0 

•ru 

At4«*A 

Cl 

CO 

C4 

CIS 

CHS 

€▼' 


-9. mo 

-.00 

-1.42 

-.9470 

.0444 

•0474 

-.9000 

-.0007 

•0024 

•10 


-?4.9A 

-.22if^ 

.0404 , 

_«0924 

. .0002. 

-.4900 . 

-.40021 . 

•*l 

-K7J71 

-.00 

-2.24 

-.1049 

•02 tl 

.0299 

•0009 

-.0004 

•0022 


-l.iMI 

-.00 

•l.U 

-.0440 

.0299 

• 9114 

.4000 

-.0004 

.0019 

MJ 

•I42i„. 

-*00> 

.0t_ .0199_ 

•0241 

-.0004. 

. .0102 


. .0019, 

•*^ 

2.I774 

-.00 

1.17 

.0701 

•0244 

-.0110 

-.0001 

-.0002 

•0010 

•*1 

4.MA0 

-.00 

2.3? 

.1242 

.0244 

-.0219 

.0049 

-.0002 

•oooo 

> M* 

♦ .210R 

.. .00 

-^1.44 

. .|412„ 

.0911 

. -.9?4i 

.0009 

---.9004 

.0019 

•^1 

4*f7 74 

.00 

4.44 

.74 74 

.0149 

-.0444 

.4009 

-.0004 

.0 37 


4.24M 

*0« 

9.At 

*?194 

.0904 

-.0944 

.0)01 

-.0401 

,0002 

. •♦R 

9.M29_ 

*00_ 

.9.4f .im_ 

.0441 

^-.OJTOl^ 

^_.0409 , 

-.0101 

.,-40044 , 

•TO 

9»^S?4 

*0! 

t.l9 

*4174 

.0409 

-•otu 

.0044 

-.0104 

-.0001 

• T| 

9*0244 

•01 

4.32 

.4444 

• 0441 

-.0424 

•0004 

-.0009 

-.0009 

0T| 

- ♦.mi_ 


.I997^,m0. 

_ft000i._r-.0002 , 

. r.OOOO., 

•Tl 

*4401 

-.00 

*00 

*0109 

•0240 

-.0004 

.0000 

-.9009 

•0019 

IfMtitfV MtS 

— 

UlO 


. 40*1 


-* ' " 

ia4<rT7(Sr 

•f 

I/O 

•fT4 

AI4M4 

Cl 

CD 

C4 

CIS 

CM 

C7 

•T4 

•9.MI4 

9.00 

-4.4J 

-.9440 

•0447 

• 0474 

•0014 

•0049 

-.0204 

. OT* 

-9. 4011^ 

7.44_ 

^-4.*i .-.2902. 

•0411 

. .0924 

.0029 

•0074 

-.0224 

•74 

•).4t44 

2*44 

-2.10 

-.1070 _ 

•0240 

•0240 

•0)04 

.0074 

-.0224 

•77 

-•*•412 

l.4» 

-1.12 

-.0442 

•0241 

.0191 

-.0042 

.4071 

-.0129 

_ IT! 

. . *9991 

7*00 _ .Of 

• 0!40 

.0214^ 

_ .0002 , 

-.90|4_ 

,.0070 

,-.0224 

•7« 

).0|)« 

9.00 

1.14 

.0727 

• 0241 

-.0117 

-.0024 

•0040 

-.0221 

••9 

4.474« 

9.0^ 

1.12 

.1104 

.'*241 

-.0291 

-.0447 

•0044 

-.0224 

••1 


1.09 _ I.4* 

• 1420 

.0911, 

-.09»4 

-,0094 

. .0071 

-.0240 

M2 

4.4f,4| 

}.9t 

4.49 

.2924 

.0140 

-.0917 

-.0047 

• 0044 

-.4240 

••1 

4.9>'l 

».0| 

9.M 

.1144 

.'1901 

-.0421 

-.0472 

.0470 

-.0249 

• •4 

9.M44 

9.01 

4.4* 

• 9794 

.0441 

-.0721 

-.4074 ,0094 

-.0220 

•M 

9*4924 

^,0* 

4.?4 

.4172 

.0402 

-.0424 

-,1074 

•0049 

-.0124 

••4 

9«0924 

9*01 

4.H 

•4474 

• 04t4 

-.0494 

-•OOAO 

• 00*4 

-.0292 

M7 

_ 4*2440. 

7,09 

-U.49. 

. *0900- 

.1494 

-.U71 

-.0047 

•0441 

r*0204 

• M 

•44«4 

1,00 

.04 

.0144 

.0294 

-.0001 

-.0017 

•007) 

-.0224 

•COf 

MU 

' 

..PJU.UU 


AIR 

07 


- HAClUUOa. 

•f 

074 •« 

•ITA 

AiOMA 

C4 

CO 

C4 

Cll 

C40 


••• 

44I.92 

•4,0t 

.04 

.0170 

.0140 

-.0009 

• 1029 

-.0102 

•09H 

-- «K 

.-4»l*|t_ 

-l.M 

..i»- 

,.0290 

. . ,.0009 

_ .0019. 

-.0094 

.. .01 74 - 

•n 

491*92 

•l.O* 

*00 

.0190 

.0290 

.0001 

•0004 

-.0024 

•0044 

•M 

49I.94 

-.0? 

*00 

•0149 

.0299 

-.0009 

•0002 

-.0004 

•00)2 

•♦j 

,4«|*4l 

- .41, 

.Of, 

.0194_ 

. *0297 

_-.0«09 

_.,0009_ 

. .0022 

. r.004i „ 

i«4 

4*|.4T 

2*0t 

.00 

.0199 

.0297 

-.0000 

-.0000 

.0041 

-.0)90 

•f| 

411,47 

4.01 

.04 

.0197 

•029» 

-.0002 

-.0424 

•0044 

-.0919 


_4IUU- 

Mm.- 

%oin 


~,.DIot_r.f470. . 

Ml 

4t|*4} 

-.00 

•Of 

..ut 

•0297 

-.0009 

-.0001 

-.ODDI 

•OOlf 


fw Rill ._ m* - — ^ ♦•- .. ^ i.ii . 


Of 

HfH ••$ 

4M* 

410HA 

co”’' 

c* . C 

CIO 

€00 

C7 

•44 

44).47 

-4.01 

4.44 

• I9H 

.0149 -.0914 

.094? 

-.0041 

•014? 

•44 


_r2ft0a.- 

4.wi_ 

»«** .91 W. - 



_.0I4L 

409 

4A).94 

•).0) 

4.49 

.2442 

•otio -.0901 

•0094 

-.0092 

•0109 

401 


.09 

4,49 

.1409 

.0174 -.0444 

•0004 

-.0004 

•00)A 

402 



^O.OV- 


.0)74 -•0440 

•«00|9 

. .0021 


409 

4A)l40 

2.92 

4.49 

,2409 

.0)14^ -.0912 

-.9*?M 

.9047 

-.0140 

404 

441.49 

4.04 

4.44 

. .7974 

.0147 -.09)0 

-•OOM 

• 904I 

-.0929 

444 4it«04 -.02 4,44 ,294V .01 fi “•0444 .4000 -.0900 

^•04i) 

•0004 




67 


I 




APPENDIX 


.•OOY Am... 




AT 

CVfl AOS 

a^TA ALPHA. 

... CN 

CA . 

CH -10 

CNO . 

ct 

i 

407 

401.31 

-4.05 11.42 

.4273.. 

.0155. 

7.1150 .0130 

-.0043 

. .0204 


405 

401.14 

-2.00..JU4). 

^432.4_. 

-.#0157« 

-.U*l .OOTi_ 


^0114^ 

1 

904 

401.24 

-1.03 .11.4?. 

_ .6316 . 

.0150 

-.1157, .0040- 

r.0009 

. .0052 


410 

401.34 

-.02 11.44 

.4)34 

.0154 . 

-.1157 .0004 

-.0001 

—.0004 

{ 

911 . 

_48l.22_ 

„1*02._11.44 

#4)70.- 

.-•0151... 

,r#U57— r#P027,. 

_..PPP4_ 

-.0044 

— Alta 



2 . 0 ? 11 .64 

4>«0A 11*64^ 

-.02 U. 4 >> 


. 01 W -.lUl 
. 0 I 54 . r.U^ 4 . 

.» 0 lW-r^U 54 _ 


_.0042 -«02S4^> 

-,0001 -# 0000 , 


STA0il|rv,AXl$ 







AT 

1/0 - . 

. OATA 

A| AHA_ 

--C1 , 

to , 

-CH 

CIS 

,, CHS 

. Cv„ 

414 

-5.3551 . 

. -.02,. 

-4.:2 

,-.275) _ 

.0511. 

.. ,0524 

.0002 

r.OW). 

.♦0014, 


-5.»444_ 




.0333 #O302_ 

_i0001 

„-.P003_ 



-2.0144 

-.02 . 

-1.67 

-.0440 

• 0237 

•0144 , 

.0092 

-.000) 

• 0014 

414 

-.7444 

-.0> 

-.55 

-.0168, 

.0214 

.0055 

• 0002 

-.0004 

.0917 


.1.7022 

-.0' 

, .64- 

-.0330,,. 

.0217 


•9)00 

r.ooo) 

.0016 _ 

421 

3.404 7 

. -.0?. 

1.70 

.0050 

• 0231 

-.0164 

•0002 

-.0004 

.0017, 

422 

5.?345 

-.9? 

'.54 

.1)74 

.0242 

-.0275 

.9002 

-.090T 

•0020 


5.4454 

-.02 

5.57 

.1001 

• 0315 

-.0301 

• 9001 

-.0004 

.0012 

424 

4.4470 

-.02 

5.10 

• 23511 

•0)07 

-.0454 

-.0001 

-.000) 

.0010 

925 

5.443) 

-.02 

4.23 

• 2040 

.0402 

-.0554 

•0001 

-.0004 

•0010 

926 

5.9447 

. -*02 

7.27 

.?364 

.9602 

-.0452 

• 0002 

-.0004 

.0007 


5.2215 . 

-.02 

0.50 

.300) _ 

.0744 

-.0745 

• 0003 

-#0002 

•000) 

420 

4.0471 

-.0? 

4.43 

•4340 

• 0400 

-.0032 

.000? 

-.0001 

-.0002 


4.1754 

.‘U- 

„..3?60_ 

..136?_ 

,-.0444, 

• 9000 

-.0904 

_.0002_ 

4)0 

3.4246 

-.02 

14.14 

. .4114 

• 1600 

-.0445 

.0002 

-.0002 

-.0003 


3.4424 

-.02 

15.07 

, .4441 _ 

.107! 

-.1014 

.0001 

^ .0002 

-••Ol*. 

22. 



-fP2)l_ 


STAOILirV AXf& 


P9J 1116_ . 


•mi TL. 


JIACM^OO^ 












AT 

1/0 

)ETA. 

.JLAMA 

CL 

CO 

, c« 

•OLS 

. CNS . 

CY 

433 

-5.3320 

J.03 

-4.22 

-.2732 . 

.0512 . 

. .0504 

•OOlO 

• 0052 

-.0202 

434 

.rS.mi- 

■,3.02 


-.0334, ■■■■aia»5^.s#9002. 

,^005) 

_-#0203-, 

435 

-2.0249 

3.02 

-1.47 

-.0470 

.0240 

.0143 

-.0010 

, .0054 

-.0203 

434 

-.7443 

3.02 . 

-.55 

-.0167 „ 

.0224 

.0040 

-.0015 

•0054. 

-.0205 

43T 

l.t»09 ., 


_..a43. 

_.0)45 

..0221 . 

,r..0944. 

,jr.5910. 

„_#005t-r.0201. 

430 

3.5854 

3.03 

1.70 

.3037 

.0233 

-.0141 

-.0021 

. .0049 

-.0202 

434 

5.1104 

. 3.02 

2.04 

.1354 

*0244 

.-.0240 

-.9022 

^ .004) 

-.0144 

440. 

.. 5.0545 , 

.3.0).. 

_1.46, 

_.I061_ 

„.Q)IO_i.O)IJUr.P021_ 

_-tPQ4Q, 

,-•0145. 

441 

4.015? 

?.04 

5.10 

.2352 

.0?4l 

-.0454 

-.9027 

•0042 

-.0201 

442 

5.0770 

).04 

4.23 

.2057 

.0404 

.-.0534 

. -.0032 

, .0040 

-.0200 

441 

. 5a57)l_ 

- 3.04, 

„7,)4. 

„.))43,., 

.0400, 

,.-•0620. 

_r#9Q40 •P03I_T.0l43. 

444 

5.2009 

3,04 

0.44 

.30)3 „ 

.0734 

-.0714 

„ -.0044 

.„,.0037 

--•0144.. 

445 

4.8304 

.3.04. 

4.43, 

„.4304 

.0042 . 

.rtOTM. 

...r.0045 

_.0040 

_-..OI05_ 

-- 544 

-.4#?700_ 

,1.05,. 

-U .61- 

-.,.5?47_. 

-.125IL 


._r,»904J. 

_aQ05t 

„-tP220_ 

447 

1.4144 

3.04 

14.10 

• 4054 

• 1401 

-.0402 

-.0054 

• 0057 

-.0215 

440 

, 3.4354 

..?#04 

15.04 

„.4415_.. 

.1047. 

-•1001 

-•9051 

^0050 

. r.OlU^ 

141. 






,^aOPll 

^^0051. 

_-#0|WL^ 


•OOf Alll^ 




..AT OfM AOS... 0»T^ HAHjI CA _ CO 

450 4T5*U_-V04__. ,6) _#05*2 . .0214 _-.0d0i ' 

^ «M .^O IT?:^ . 02 uL -, 0 044 

452 475.14. -l.Ol _.64 .054T_ «02l9 -tOOAO 

45) 475.12 -.00 .44 .0400 .0214 -.0074 ' 

...w. ._4?si2_,i.oji tw 

. 455 . 475.2) .2.0' ^ .64 .0)44 .0215 •#00T0 

454 4??.l9 .4,02_ .45„ .0)70^ . jp22l J-#0070. 

_5Vr._425, 14 _0,07 ,tl *0)?7 ,0Oi-^'lPP*0. 

450 475.14 -.02 .44 .0404 .02lf^.00r4 


. C1.0 . .CNO _ 
,.002T -.0044 

»tP,o.U_r.tJ 5 LO*l- 
•0011 -#0024 

#0002 -.0002 
-fPPPl^JiPPlO 
-.0019 .0030 

-.002% #004) 

»P 07 < 

..ooor^oooi 




APPENDIX 


original page is 
OP Poor quautv 


•ODY AXIS jiachi^oo. 


PT 

DY9 P81 

.SETA. 

J1LPHA._ 

„ Cf»— 

. CA... CM . 

.. CLS . 

. -CMS , 

CY , 

999 

479.16 

-4.09 

„ 9.09 

.2368 

.0193 -.0454 

.0047 

-.0049 

•0290 

960 _ 

,..479.05 

.,rJt,.OQ 5 .10 *2401 , 

,.,0182_-=^045.9. 

_.0023,,.r.0035. 

,0160 - 

961 

475.91 

. -1.03 

.5.11 

.2429 

.0179 -.0470 

• 0014 

-.0021 

•0087 

962 

474.98 

-.0? 

5.10 

.2423 

.0176 r.0472 

.0002 

-.0003 

•0012 

943 

475,01 

,<n ?.u 

,2416^ 

..Q178„r*0967 

_-,9009. 

,0014. 

--T#0062. . 

964 

47«.0l 

2.00 

9.11 

• 2412 

.0179 -.0466 

-.0020 

.002 7 

-.0131 

969 

479.05 

_ 4.C4 

9.09 

.2369. 

.0187 -,0494 

-.3043 

,0047 

-.0274 

966.. 

.tos >.01 am. _.»om...s»«>*4..=»ooM — ,.ooj> 

__i,.0402-. 

.. 96T 

479.01 

. r.OO 

.9.10 . 

.2429. .0172, -,0470 

.0002 

,-♦0003 

•oon 

60 oT 

4XjS 


P8J 1116 


74 


MACk 2juft0. 











M OVN M5 8«TA .alpha. ... CN CA . CH CiS CNP _ CY _ 

M 4f5.08 -A.07 tU«6 *9336_ •OtSA -«OA93 ^OOAl -.0049 . «0294 

969_. »y».94 «2,09 U, 9i ^5» UL .Ot» 0l -cQ 924 ,004l._^,p0a5 ,PJ54„ 

970 479*01 -t«pl, .11*91 .^413 _ .0149 -.0937 .0022 -.0026 _.#0089 _ 

971 474.99 -.O!: 11.91 .9421 .0149 -.0946 .0000 -.0009 .0009 

972 4F9.12 .9<J_U.9i s. 942A_7 .0149 _r.0942 _-. 0019 .0021 _-*00«9 _ 

*973 ' 479.09 7,62 11.91 .9412 “.0l4t -.0912 -.0038 .0033 -.0193. 

974 479.09 4^06 11.90 .9394 .0192 _ -.0902 -.0079 .0049 -.0299 

_ 979 479,16 6.12 11.89 ' .9299 " .01 97 - .0869 , -.0112 .009 4 j.Q427 _ 

976 ' *'4 74;98 .'66 li.9“2 ',9492 .0148 -;0944 _.006l -.0004 .0000 ^ 


STA8UITY AXIS, 


UA- 

■ UM 

.73 

MACh!2.3A.„ 





PT 

L/0 . . 

OEM.. ALPHA. 

...CL . 

CO „ CM 

as CMS 

- CY 

978 

-9.1323 

-.00 -5.43 . 

--.2149 

•0418 .0270 

•0006 -.0004 

.0020 

973L, 

t4.2521_ 

Q9_.sJ ..U _T^U.a_ 

..027Z *0136 

— .0001 _r.0009 

,-.0928, 

980 

-1.0031 , 

-.00 .-.92. 

-.0216 . 

.0216 -.0013 

•0012 -.0004 

.0026 

981 

•5364 

-.00 . .16 

.0114 

.0212 -.0084 

•0010 -.0004 

.0929 

,982 , 

2.6070 

.-.09 L.J1 

*0220 . -.0142. 

„*0001...-.t0002. 

,0014,. 

983 

4.0214 

-.09 2.36 

.09A9 

.0241 -.0229 

.0001 -.0000 

• 0914 

984 

9.0381 . 

-,eO .7.47 

.1410 

.0779 -.0309 

.0003 .0001 

•0012 

-985 

-9.49U,, 

=tO0. 4^«8_ 

-..*18?4.._ 

• 0J32__r*.0J.79 ji0003_-.0001 

— .jOOOl . 

98e 

9.5732 

-.00 5.68 

*2??7 

.0401 -.0466 

•0010 -.0001 

,.0008 

967 

9.4900 

-.00 6.60 

- .2729 

•0496 -.0542 

•0002 -.0000 

• 0008 

.,..988 

,9.217! 

.-*00 T,90_ 

-..JUQ 

.*0996_t,0.4lV 

_.,'>009 rt0902. 

^.ooii . 

989 

4.9120 

.00 . 9.01 

•3909 _ 

.0714 . -.06*'8 

, .0001 _-.0002 

. -.0002 

990 

4.f723 

.00 10.08 . 

.. .3 794 _ 

• 0830.. -.0722 

-.0002 . -.0001 

-.0002 . 

991 . 

. 3.9993 

--00_J2,30 •AAIS 

.U38_r*OT90_^in03_-.00O2 

-.jr090O_ 

992 

3.9089 

.00 14. 5C 

.5425 

.1546 -.0848 

.0008 -.0003 

.0001 

993 

3.1000 

.00_ 16.83 

• 62U 

.2004 -.0896 

..OOU -.0904 

.0000 

„ 994 .2.9089_ 

..*09. .38.09 ,6934 


—.OflM. .r.ftOPl. 

-,r.*0007.. 

999 

2.3892 

-. 00 , i.n 

.0961 . 

.0?2a -.0161 

.0009 -.0003 

.0019 _ 


- . - 


. — 

- .. - 

- - -- - 

— 


. 5TA8ll|tYJXI9 * SMN-J.O J 


PT 

170„- 

88 T« 

ALPljr 

CL- . 

_ C0._. CM 

CLS 

- CNS _ CY _ 

996 

-9.0296 

1,01. 

-5.41 

-.2070 

.0412. .0253. 

•0001 

_.0040 -.0188 

— 997 . 

-5.7477 3f03_rl,lI_-=An92_ 

-..P|81 ,0149 ,pp06 ,0032-r.Pl70_ 

998, 

-1.6413 „ 

3.04 

-,-.97 

-.0364 

•0222. .0009 

. .0006 

•0023 -.0134 

999 

.7497 

3.04„ 

.17 

.0199 

.0214. .-.poll 

.0009 

,0014 -.0132 . 

1000.^ 

-2.J292_ 

1 , 53 ^ 

_i0601 ,.0221_-j_Ql60 t00p9. 

f5'107_-.Ol29_ 

. 1001 

4. .219 

3.05 

2.39 

.1054 

.0244. -.0239 

.0002 

. .0001 -.0119 

1302 

. 9.0021 

3.05 

3.47 

• 1390 

.0278 -.031? 

• 0000 

-.0004 -.Olio 

- lOOJ.^ 

5. 'All 

3.03 



.0??4_-.0389 

-.0000 -.0005 -.0115 

1904 

5.9888 

3.05 

5.68 

.2244 

.0402 -.0492 

-.0007 

-.0009 -.0127 

no9 

9.4915 

3.05 

6.79 

• 2653 

•0487 -.0931 

-.0009 

-.0002 -.0142 

— 1006_ 

_3.187>_ 

3.05 

7.89 

_ .J«4? 

.0987 -.0999 

-.0013 

•0009 -.0118 

U07 

4.8512 

3.05 

.8.97 

• 5367 

•0693 -.0693 

-.0018 

•0006 -.0160 

1008 

.4.9767 

3.05 

lO.U 

.5652 

.0842 -.0712 

-.0019 

.0008 -.0153 

—J009 

4,0031 

3,05 

U.3J__i462l .1194 -.0794 -.0031 .0014 -.0166 

1010 

5.909? 

5.05 

14.99 

.5431 

.1948 -.0836 

-.0040 

.0021 -.0171 


inio 1.05 14.59 .4431 .1948 -.0816 -.0040 .0021 -.0171 

lOll , 3.1029 3.09 .U.81_. 6190 . . 1982 _r«0892 -.0046 . 0027 -.0163 

. 1012 2t9072_ .3.^9_llt.a^ _-jLp093__,003l 

1013 .„|.6180 .1, -4 _ 1.32 _,0989 . ,02|2. t*0U3_ _.0003 ,.0009 „-.0128 








APPENDIX 


'snov 

AXIS — 

„ — 

-P8J_UU 

- - 

'pun 

71 „ __ 

— 

_MXtM ^.3t_ 











PT 

OYN P«5 

0PTa 

ALPHA 

- CN 

CA 

CM 

Ci8 

CN8 

CY 

lOlA 

448.93 

-4.06 

l.?l 

.0580 

• 0215 

-.0168 

• 0008 

-.0020 

.0246 

.1015 

__449.30_ 

-2.Ql_ 

„1.23 

.0638^ 

.0200.. 

-.0177. 

_.0309 . 

r.0008 

__^0129._ 

1016 

449. 30 _ 

-1.0* 

JL.31 

_ .0559 

.0207 

-.0166 

• 0004 

-.0004 

•0069 

1017 

449,25 

-.0? 

1.34 

.0638 

• 0206 

-.0162 

.0005 

-.0001 

.0915 

. loia 

.440.99. 

.98 .. 

_1.32. 

.05 74_ 

_.O206. 

-.0U3_ 

-.oooi_ 

_-,oooo. 

_ -.0035 

loio 

448,08 

2.07 

1.35 

.0647 

.0.705 

-.0170 

.1017 

-.9002 

-.0064 

1020 

448.22 

4.05 

l.ll 

.0556 

.0212 

-.0165 

• 0005 

•0014 

-.0197 

.1021 

_.44P,02_ 

6.U . 

.Jl.29. 

.0500_. 

. .0220^ 

_-.0l6l_ 


.-.0020 

-.0343 . 

1022 

44P.19 

-.09 

1.31 

_ .0600 

.0206 

-.0170 

.oou 

-.0003 

.0019 

OOOY 

AXIS__ 


P8J 

1.116 . ^ 


PUN 

78 


MAC.H.i.St. 

— 


— 

— 


— 

— 

— 

— 


“ >?“ 

“oyITpaI”’ 

“ofTST 

"TTp*^ 

CN 


CM 

cLfi 

CN8~ 

CY 

1025 

448.48 

-4.07 

5.67 

.2761 

• 0184 

-.0467 

• 9026 

-.0001 

•0271 

1024 

440,56. . 

jr?.02._ 

5.68 

j2258_ 

_j0l ?9 

-.0464 

• 0012 

• 0003 

• 0100 

1025 

448.71 

-1.02 

5.70 

.7347 

• 0176 

-.0470 

• 0006 

.0002 

' .M57 

1026 

448.54 

-.00 

5.69 

.2286 

.01 77 

-.0564 

• 0002 

-.1001 

• 0009 

1027 

448..71 

_uo?_ 

„5.71. 

*>363 

.0175 

-.0476 

„__.1002_ 

-.U993 

-.0035 

1028 

443.93 

2.0> 

5.69 

.2317" 

.01 7^' 

'-.046 7 

-.0007 

-.0005 

-.0082 

10?^ 

449,02 

4.07 

5.68 

.2273 

.0180 

-.046? 

-.0015 

-.0007 

-.0709 

1030 

448.65 

6.13 

5.67 

.2215 

.0167 

-.0444 

-.0025 

.0004 

-.0333 

1031 

448.90 

-.02 

5.66 

.2204' 

.0178"^ 

-.0458 

.0001 

>.0001 

.ooir 

^00*Y 

*Axirrr~ 



_pjy_! 

1116 

_ 

_ RUN 

79 . _ 

.. . 



PT 

DYN PRS 

BETA ALPHA 

CN 

CA 

. CM 

CLB 

CNB 

CY 

1032 

448.79 

-4.07 12.34 

• 4703 

• 0144 

-.0800 

.3058 

-.0009 

.023 7 

1032- 

448.59 

._-2.92-.12-.26_ 

--*4061--- 

..014L. 

_-.O01l_ 

.0033 

- -.9909 

- -..Oll9-_ 

1034 

448.90 

-l.Ot 12.34 

.4804 

.0141 

-•0B02 

• 9018 

-.C004 

.0064 

1035 

448.88 

-.02 72.32 

.4779 

.0142 

-.0006 

.9004 

-.0001 

.0001 

. 1036 

. -448,88- 

„ 1.09 _l2.3J-_ 

_ .4755 

•014l_ 

-.9805 

_-..ooio 

• 0002 

-.0053_ 

1037 

448.73 

2.07 ^2-^6 

.4858 

.0' 78 

-.0805 

-.0021 

.0003 

-.out) 

IC7« 

448.96 

4,07 12.32 

.4753 

.0142 

-.0797 

-.0046 

• 0008 

-.0224 

_ 103/ 

_ 440,96 

.. 4.l3-.-L2.32_ 

__*4 7?d_.0K6__ 

_r.0775 

_^i)0?2 

.0007 

_j!L.0344_ 

1040 

448.59 

-.00 12.39 

• 4051 

.0141 

-.0806 

.9010 

.0001 

. .0006 


ST»«UIT'' tllTs »*J JIU— 


mm~1q _ _ .... ’ - - *• ” - 


PT 

L/0 

8FTA 

AL PHA_ 

CL _ 

1041 

-4.6845 

-.0) 

-6.44 

-.2120 

1042 

-4.4719 

-.09 

-4.27 

-j^1397_. 

1943 

-J.AS’O 

-.01 

-7.06 

-.0693 

1044 

-1.3172 

-.03 

-.99 

-.0775 

1045 

.5895 

-.00 

*11- 

.01 ’0 

1046 

2.2543 - 

-.00 

1.19 

.0474 

104 7 

3.9237 . 

-.09 

?.?l 

.9900 

1048 

4.7961 

-.0) 

3.37 

.175* 

1049 

5.289« 

-.09 

4.46 

.1635 

1050 

5.7854 

-.09 

5.54 

.1984 

1051 

5.3176 

..r.tPO-. 

5.63 

.2354 _ 

1052 

5.1368 

-.09 

7.71 

• 27>4 

1053 

4,8588 

-.02 

8.81 

.3114 

1054 

4.7579 _ 

-,0P 

U.OO 

.7892 

1055 

3.7661 

-.0? 

13.18 

• 4406 

10^6 

3.3250 

-.02 

15.39 

.5172 

1057 

7.9614 

• 09 

17.58 

• 5865 

' 1058 

2.e«22 

,09 

' 19.b6 

''•5552 

1059 

• 8748 

-.09 

.it 

.0178 


CO 

CM 

. _ as 

CNS 

CY 

.0452 

• 0217 

-.0901 

-0001 

.0020 

• 0312 

^tO_xn. 

.0001 

-,0000 

• 00l5._ 

.0227 

.0034 

.9004 

' .0001 

•0017 

.0209 

-.0023 

.0002 

.0001 

• 0014 

.0204 

-.0090 

• 9008 

-.0003 

• 0015 

• 0209 

■-.0147' 

• 0003 

.0001 

' .0013 

.0229 

-.0212 

• 9003 

• 0009 

.0015 

• 0261 

-.9276 

.0011 

-.0001 

• 0012 

.0309 

■-.6337 

.0009 

-.0001 

■ '.0010 

• 0468 

-.0397 

• 9002 

.0001 

•0008 

.0443 

-.0454 

(0005 

.0001 

(0005 

■.9531 

--.0510 

■■'.0003 . 

^.0000 

'.0006 

• 0640 

-.Q564 

• 0004 

• 0000 

• 0002 

.9887 

-.0645 

• 9005 

.0001 

-.0002 

. 119-1 

-.0702 

" .3004 

-.0000 

-.0002 

• 1555 

-.0757 

.9005 

-.0001 

-.0002 

• 1981 

-.9814 

• 0)03 

-.0001 

-,0006 

.24 70 

-.0655 

• 0006 

-.0004 

--.0002 

• 0203 

-.0019 

•0012 

-•0002 

•0022 



APPENDIX 


omofAL PAGE a 
^ POOR QUAury 


STAaiLlTY AXIS 



^PBJ J.116. 

— 

_ HUH . 

81 . __ 


HACH 2.10. 

PT 

I/O 

BETA 

ALPHA 

CL 

CO 

CH 

cts 

CHS 

CV 

loeo 

-6.7063 

■*.02 

-6,67 

-.2196 

• 0666 

.0211 

.0006 

.0026 

-.0177 

. .1061. 


J..02_ 

-6.26_-.U76_^,, 

.0311 

.0125. 

^-•0016 

.0012 

- -.0139_ 

1062 

-2.6)25 

3.02 

-2.06 

-.060^ 

.0230 

.0026 

.0011 

.0003 

-.0125 

lOM 

-l.?072 

3.02 

-.49 

-.0277 

.0212 

-.0029 

.0009 

-.0002 

-.0126 

106A 

. .7678 

3.03^. 


_.0158 

*0205„ 

.^--.0095 

_ .#7014 

^-..3008 

-.0110 

1065 

7.1)52 

?.07 

1.10 

.0650 

.0211 

-.0150 

.3011 

-.0011 

-.0106 

1066 

3.90)0 

1.03 

2.79 

. .0876 

.0230 

-.0212 

.0007 

-.0013 

-.0107 

1067 

6.7829 

3.0' 

3.?6 

^.1253^ 

.0262 

-,0280. 

.0006 

-.0017 

. --OUl^ 

1066 

5.1766 

3.06 

6.66 

,1593 

.0306 

-.0333 

.0002 

-.0018 

-.0110 

1064 

5.2911 

3.06 

5.53 

.1989 

.0369 

-.0396 

.0001 

-.0019 

-.0118 

107) . 

5.2767 

7,06 

6«63 

_,.2329 .066K 

0653 

-.0005 

_-.00l6 

..-•0121 . 

ion 

5.1126 

3.03 

7.72 

.2733 

.0536 

-.0508 

-.0008 

-.0012 

-.0120 . 

1072 

6. 831) 

3.06 

A.8l_ 

...3060 

.06 33 

-.0560 

-.0016 

-.OOU 

„-.0l3)„ 

„IC73 

*6^2751, „ 

, 3.06.^ 

.10.98^ 

_.3 760 

.0880 

_-.0635., 

„-.0026 

_jr,0006 

-T.0135._ 

1076 

3.7680 

3.06 

13.20 

.653? 

• 1203 

-.0697 

-.0033 

-.0002 

-.0163 

1075 

3.3262 , 

3.06 

15.60 

.5222 

.1570 

-.0761 

-.00)8. 

.0001 

-.01)7 

_ 1076 

2*0562 

2.03 

17.58 

_.5969 

.1980 

.-.0812 

-.0069. 

„„»ooii. 

_:::f0l68.._ 

1077 

2.6668 

3.03 

14.81 , 

. .6590 

.2690 

-.0851 

-.0052 

.0019 

-.0168 _ 

1078 

.7665 

3.03_ . 

.u„ 

...0158. 

.0206 

-.0098 

.OOU 

-.0008 

-.0111,. 


»0or ipis. f 


AlflL M P*M. 


PT 

OyWas 

' “BETA ^ 

Al'^ha 

CN _ 

CA 1 


. as . 

CH8 

CY 

1079 

612.62 

6 , 06 .. 

_ .16 

.0077 . 

.0210 

-.0096 

-.0006 

• 0001 

•0205 

1080 

.612.60 -2,06 ,14.. 

OJ61 ^.0?0.5_ 

-.0095 -.0000 

,0005 

_ .0099 _ 

1081 

612.66 

-l.o?.. 

. .16 

.0157 . 

.0203 

-.0091 

• 3003 

•0003 

.0056 

1082 

61?. n 

-.02 

• 16 

.0162 

.0203 

-.0077 

.0003 

• 0000 

.0017 

J083 


l.Ol 

.16 .,0156._ 

.020) 

-.0^89 

.0007 

-.0006 

-.0025 _ 

1086 

612,31 

2,0) 

.17 

,0190 

.0203 

-.0090 

.0009 

-.0007 

-.00*6 

1085 

612.27 

6,05 

.?6 

,009’ 

.0209 

-.0096 

.0012 

-.0006 

-.0170 

1086 

6|2,66 

-li- 

.0117 

.0216 -.0091 

.0015 

.0001 

-.0299 

1087 

612.66 

-.00 

• !5 

.0112 

.0203 

-.0082 

.0002, 

, -.0001 

•0012 

“^booT 

AXIS - 

. 

-FftJ III* _ _ 


„ BUN 

M . __ 



MCH ImTa 


PT 

DVN PAS 

BE7A.. ALPHA_ 

CN 

CA _ CM 

CLB 

. CNB . . 

. CY 

1008 

612.60 

-6.07 6.65 

• 1600 

.0105 -.033? 

.0009 

.0021 

.0195 

— 1089. 

—612. 99 _ 

--2.0J 6.6* .165* .0182 . -r.03I7.. 

—cOOO*,. 

—^0012. .0007.^ 

1090 

613.36 

-1.02 6.65-. 

.1636 

.0182 -.0333. 

.,0001 

• 000 7 

• 0043 

1091 

613.71 

-.0? 6.66 

.1646 

.0102 -.0331 

.0003 

• 0001 

•0011 

-.1092 

--613.80 . 

1*02 6,65 

-.1650L_ 

40181.— -.0335, 

_ .0004 

^-.0005., 

. r.002*_ 

1093 

616.02 

2.00 6.66 

.1653 

.0180 -.0326 

.0007 

-.0011 

-.00*2 

1096 

613.98 

6.0* 6.65 . 

• 1*05 

•0106. -.0312 

• 0003 

-.0022 

-.0159 

- 1095.. 

- 6124^81. 

*»U *.U •01l«_riUZ9 ,00M 

-:^O026._ 

--.02*9 

1096 

613.99, 

-•00 -6.66 - 

41*06.. 

.out .-.om . 

- .0001. 

. .0001 

•OOU 

BODY 

Axis _ 

. . MJ.XU* . 

_IUB_ 

•6 , 

— 

mac.m_i^78_ 









pf- 

■“bY’^ppr' 

P^TA AlPHA 

CN _ 

CA CM 

CC8 

, CNB 

CY 

1097 

613.00 

-6.07 10. »9 

• 3070 

.0150 -.0633 

.0037 

• 0013 

•0201 

1098 

_6|3,98_ 

-2.06 11.00 

.3082 sP169_7^640 

• 0024 

• OOlO 

,_»0099_ 

1099 

616.22 

-1.06 ll.OO 

• 3890 

•0160 -.0*38 

.0013 

• 0007 

.004} 

1100 

616.11 

-.02 ll.OO 

• ? 69 

.0167 -.0*35 

• 0003 

• 0002 

• 0002 

_.UOl 

—915*93., 

— l.OJL-Jl.OQ .t?9A5 .0165 -.06?* _r.OOO’ 

. -.0004 

-.0041 

1102 

61?. 87 

2.06 11.00 

• 3886 

•0165 -.0636 

-.0013 

-.0000 

-.0091 

1103 

6U.86_ 

6.00 _ 11.00 

.3902 

.0169 -.0631 

-•0033 

-•0013 

-.0197 

_ 1106 

.>.! 3 • 89 6 U J 9 * 99 865 < Pl 93_:i, Q*2 3 

-•0052 

-.0022 

-.031* 

1105 

. 613.93 

-.02 10.99, 

«)900 

•016* -.0*34 

.0004 

• 0002 

-.0002 



REFERENCES 


1 . Design Conference Proceedings - Technology for Supersonic Cruise 

Military Aircraft. Volume 1. AFFOL-TR-77-85, Vol. I, U.S. Air Porce^ 

1 976. 

2. Child, R. D. t Design and Analysis of a Supersonic Penetration/Maneuvering 

Fighter. NASA CR-1 32633, 1 975. 

3. Braslcw, Albert L.) Hicks, Raymond M. > and Harris, Roy V., Jr.: Use of 

Grit-Type Boundary-Layer-Transition Strips on Nind-Tunnel Models. 

NASA TN D-3579, 1966. 





s 




g 


& 


M 

iS 


0 

CM 

% 

•H 

» 

o 

« 

o^o^cMcni^ip 

minopQpi^9r«-o 

oooooooo 

oooooooo 

o o 

9s 

• 

O 

i>in^Ofnoii-cM 

mieovooiancMf- 

OOOr-OOOO 

oooooooo 
o o 

OP 

• 

o 

CMfOOOOOOCN^r. 

^r^o^oor^cn^ 

OOf-i-OOOO 

oooooooo 
o o 

0.7 

io^a\oocM<noo 

^COf-fOfOOP^CN 

OOf^f^^OOO 

oooooooo 
o o 

9*0 

floinooflpo^o 
OOf-f^f^i— OO 

oooooooo 

O O 

in 

4 

o 

CM m lO CM 00 OP o o 
MPr^Or-O^CM O 
OOf-r-OOOO 
OOOOOOOO 

O O 

• 

o 

inOOOOCMOCM r- 

in O 00 00 r- ^ r- 

OF-F-F-r-F-O O 

OOOOOOO o 
O O 

cn 

• 

o 

cMOCMr^F-minm 

looinvof^fMinr- 

0 ^F*F»t^F >*00 

OOOOOOOO 

o o 

CM 

4 

o 

ininiooiPr*of^ 

^COCM^CMr^CMf- 

00 F>r*r *000 

oooooooo 
o o 

F- 

4 

o 

mcMooeoooinm^ 

^oonm^oocncM 

00 ^F* 4*000 

oooooooo 
o o 

o 

oiooor«>ipcMin^ 

inovooorotnF- 

OO^MCMf-OO 

oooooooo 
o o 


inoooooooS 

Of-'CMm^oflooo 

O r- 


73 










/ 



{ 


$' 



»0 

? 

P 


a 

§ 


9 

•H 

U 

0) 


n 

OQ 

s 

u 

0 

•H 

J3 

4i 

1 

(M 

iH 

S 





r* 

19 

o 

CM 

in 

o m 

CM 




o 

fO 

19 



in 00 



O 







f- o 

O 


• 


o 

o 

o 

o 

o 

o o 

O 




« 

• 

• 

• 

• 

• • 

• 



o 







o 




as 

ro 

in 

m 

o 

Ol Ol 

01 




00 


ro 


in 

o 

ro 


as 


o 


r“ 

F* 


f- o 

o 


• 


o 

o 

o 

o 

o 

o o 

o 


o 


• 

• 

• 

t 

• 

• • 

• 



o 







o 




as 

o 

00 

in 


o in 

m 




00 

m 

19 

00 

19 

m in 

CM 

1 

00 


o 


F* 


F* 

F- o 

o 


• 


o 

o 

o 

o 

o 

o o 

o 


o 


• 

• 

• 

• 

< 

• • 

« 

0 


o 







o 




<n 

o> 

19 

CM 

o 

o ro 

00 

M 




00 

CM 


in 

^ 00 

ro 


r* 


o 

o 

F" 



F> O 

o 

n 

f 


o 

o 

o 

O 

o 

o o 

o 


o 


• 

• 

• 

• 

• 

t • 

• 



o 







o 





00 

19 


19 

O 19 


u 




cn 


in 

M» 

in ^ 

F» 

0 

so 


o 

F" 

CM 

CM 

CM 

F- O 

o 

M-l 

« 


o 

o 

O 

o 

O 

o o 

o 


o 


• 

# 

• 

« 

• 

• t 

« 

% 

M 


o 







o 











CM 




CM 

T 

o 

19 

O 19 

F 




00 

r> 

oi 


CM 

19 ro 

ro 

** 

iO 


o 

p» 

F* 

CM 

CM 

o 

o 


• 


o 

o 

o 

O 

O 

o o 

o 


o 


• 

• 

• 

• 

• 

f • 

t 

% 

M 


o 







o 

UJ 










10 




F» 

CM 

Os 

in 

ro in 


S 



CM 

19 

O 

o 

01 

F* in 

CM 

e 

1 ^ 



F" 

CM 

CM 

F» 

F- o 

O 


• 


O 

o 

o 

o 

o 

o o 

o 

o 

o 


• 

• 

9 

• 

• 

• • 

9 

•H 

e 


o 







O 

3 



o 

o" 



_ 

ro 19 

00 

1 



Ol 

CM 


91 

01 


fO 


m 


o 

r» 


F- 

F* 

F- o 

o 


• 


o 

O 

o 

o 

o 

o o 

o 

!9 

o 


• 

• 

• 

• 

• 

• • 

• 

JS 


o 







o 




CM 

Ol 

CM 

m 

01 


19 

c 



00 

o 


19 

r* 

o o 

in 

•H 

(N 


o 

r- 


F* 

F* 

CM p- 

o 

SB 

• 


o 

O 

O 

o 

o 

o o 

o 


O 


• 

• 

t 

• 

• 

• • 

» 



o 







o 




o 

o 

in 

m 


O 00 

Ol 





o 

00 

CM 

CM 

CM 00 

ro 




fmm 

CM 

CM 

cn 

<n 

CM O 

o 


• 


o 

o 

o 

o 

o 

O O 

o 


o 


• 

• 

• 

* 

• 

• • 

• 



o 







o 




m 

19 

CM 

19 

n 

00 

o 





in 

19 

F* 

CM 

f- 

00 




r* 

CM 

cn 



ro p. 

o 


o 


O 

o 

o 

o 

o 

o o 

o 



o 







o 

< 

J 


m 

o 

o 

o 

o 

o o 

o o 



o 

F» 

CM 

m 


19 00 

Ol o 

1 

1_J 

o 







*F 


I 


75 


A 







77 






(c) Inbo;icd vertical tail. 



^Exposed planform 


(d) Nacelle planform simulator plate. 
Figure 1 Cemtinued. 
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Piaatc 3.- Subsonic and transonic longitadlnai aebudynaiaic 
Lractacistios o£ cambered eing conticuratlons. 
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(c) M - 0.90. 


Figure 3.- Continued. 
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(d) Concluded. 
Figure 3.- Continued. 
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(e) M • ^ .03. 


Figure 3.- Continued. 
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(f) H-1.20. 

Pigur* 3.- Continued 
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(f) Concluded 


Figure 3.- Concluded 
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Figure 4.- Supersonic longitudinal aerodynamic characteristics of 
cambered wing configurations. 
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(d) H - 2.70. 


Figure 4.- Continued 
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(a) M • 0.60. 

Figure 5.- Subsonic and transonic longitudinal aerodynamic characteristics 

of uncambered wing configurations. 



(a) Concluded. 


Figure 5.> Continued 
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(b) Concluded. 
Figure S«* Continued. 

















(C} Concluded. 
Pl9ur« 5.- ContiniMd 























(a) Concluded* 


Figure 6.- Continued 











(b) Concluded. 


Figure 6.- Continued 

























(d) Concluded. 


Figure 6.- Concluded 



































t 




127 








































f 


f 





(d) N • 2.70. 


Figure 8.- Continued. 
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Pi 9 ur« 9.- Subsonic and transonic lateral aarodynaaic characteristics of 
caabered vine configurations (without nacelle planfora aiaulation) . 



































f 




I 


■i 




f 

C 

! 





P. ()*9 

(b) N - 2.00. 


01 

0*1 

01 


Figure 10.- Continued. 
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(e) M - 2.36. 


Figurt 12.- Continued 
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(d) M « 2.70. 

Figure 12.- Concluded. 
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Figure 13.- Subsonic and transonic lateral aerodynamic characteristics 
of cambered and uncambered wing configurations at nt • 0.0^. 
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(c) M > 0.95. 
Figure 13.- Continued. 
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(a) M - 0.60. 

figure 14.- Subsonic and transonic lateral aerodynamic characteristics 
of cambered and uncambered wing configurations at a • 6.1®. 









Figure 14.- Continued 

























Pigur* IS.- Continued 
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Figure 19.- Continued 
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Figure 19.- Concluded. 
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Figure 20.- Supersonic sideslip derivatives of uncambered wing configurations. 
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Figure 20.- Concluded. 
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